


HOACHUTEJBHASA 3AIINCKA

[IporpamMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO 0OIEro oOpa3oBaHUsl COCTaBJIE€HAa Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOW 0Opa3oBaTENbHON MPOTrpaMMBI
OCHOBHOTO o01iero o6pazoBanus, npejacraBieHHbIXx B GI'OC OO0, a Takke Ha OCHOBE
dbenepasibHON paboveil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTIUH TPETOJaBaHUS
yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranu3anuiax Poccuiickoit denepammu.

[Iporpamma 1mo xuMuu Ha€T MpEJCTaBICHUE O LENsAX, OoOIlIed cTpaTeruu OOy4eHHs,
BOCIIUTAHUSI U Pa3BUTHUSL OOYYAIOIIUXCS CPEACTBAMU Y4eOHOIO NMpEaMEeTa, YCTAHABJIMBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHNE, PElyCMaTPUBAET pacipeie]ieHue ero mno Kiaccam
U CTPYKTYpUpPOBaHHME [0 pa3deiaM MU TeMaM MpOorpaMMbl IO XUMHH, OMPEACISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAapPaKTEPUCTUKHU COJEpKaHUSA, PEKOMEHAYEMYIO
NOCJIEN0BATENBHOCTh U3YUYEHUSI XUMUU C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€H, JJOTMKU Y4EeOHOr0 polecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUarouXxcs, Onpeaeiser
BO3MOKHOCTH IIPEIMETa IJisl peaiu3aluu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs, a TakKkKe
TpeOoOBaHUI K pe3ysibTarTamM OOy4YeHUs] XMMHHU Ha YpPOBHE LieJied HM3y4eHUs NpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JIEATELHOCTH OO0YYaloIlerocsi 1Mo OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHUE XUMUU CIYKUT OCHOBOM i1 (DOPMHUPOBAHMSI MUPOBO33PEHHS 00yUarolIerocs,
€ro MpeACTaBICHUN O MaTEPUAIBLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaIOT (OPMUPYEMBIE
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIIOIUU BEIIECTB B
MPUPOJIE, O MYTSIX PEHICHUS TJIOO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA —
CBIPbEBOM, HSHEPreTHYECKOW, TMHINEBOW ¢ HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peain3allid BO3MOXHOCTEH Il caMopa3BUTHS U (HOPMUPOBAHMUS
KYJbTYPbI IMYHOCTH, €€ 00111el U (yHKIIMOHATBLHOM TPAMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOyyarommxcs, HABBIKOB ux CaMOCTOSITeNIbHOM y4eOHOM NEATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U UCCIIEIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B TMOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHAIBHON JEATEIHHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO
B3MUIsSiIa Ha EIUHCTBO NPHUPOJLI U YEJIOBEKAa, SBIACTCS OTBETCTBEHHBIM HTaloM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOITUXCS;

CrocoOCTBYET (HOPMHUPOBAHMIO I[EHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B DJKOJOTHYECKOE OOpa3oBaHHE
00yJarommxcs.

JlaHHbIEe HampaBJIeHUs B OOYYEHUU XUMHUHU 00ECIIeUnBAIOTCS CIIeM(BUKON copep KkaHus
y4eOHOTO MpeaMeTa, KOTOPBIM SIBISETCS MEJarorMueckyd aJanTUPOBAHHBIM OTpPaKeHUEM
0a30BOI1 HAYKM XMMHH HA OTIPEICTIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO 00111eTr0 00pa30BaHMsl OPUEHTUPOBAH HA OCBOCHUE
OOyYarOIMMUCS CHCTEMBl TEePBOHAYAIBHBIX TIOHSITHH XHMHH, OCHOB HEOPTaHHMYECKOU
XUMHUH U HEKOTOPBIX OTJIEJIbHBIX 3HAUUMBIX MTOHATHN OPraHUYECKOW XUMUH.

CtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja K €€ n3ydenuto. CojepxaHue CKIAIbIBACTCS U3 CUCTEMBbI MOHSITUI O XUMHUYECKOM
AJIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUM O XUMHUYECKOM peakuuu. O0e 3T CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI MO MPHUHIUITY MOCJIEIOBATEIIBHOTO PAa3BUTHS 3HAHHUI HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— IpEeJICTaBICHUN 00 3IEKTPOIUTUYECKOMN TUCCOLMALIUU BEIIECTB B pacTBOPaXx.

TeopeTnueckne 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU IOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEN0OBATEILHO OT OJHOTO YpPOBHA K JpPYyromy,
BBITIOJTHSAA (PYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TMOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XHMHUU CIOCOOCTBYET (OPMHPOBAHUIO TMPEICTABICHUS O
XUMHYECKON COCTABISIONIEN HAyYHON KApTHHBI MUpPa B JIOTUKE €€ CHUCTEMHON IMPUPOJBI,
IIEHHOCTHOTO OTHOUIIEHUSI K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHwue
XUMUU TPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHEEe M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiaccb» U «Duzuka. 7 Kiaccy.

[Ipu u3yuyeHUn XUMHUHU MPOUCXOAUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MTPAKTUYECKOMN ESITEIIbHOCTH YeJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajada ydyeOHOro NpeIMeTa COCTOMT B
(hopMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUUECKUX TMOJO0KEHUN, JOCTYIMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHWU M PA3BUTUU MO3HABATEIBHBIX YMEHUN M HX
MPUMEHEHUN B Y4eOHO-TIO3HABATENBbHON U Y4eOHO-UCCINEAOBATEIbCKON JEesATEIbHOCTH,
OCBOEHMH MPABUJI O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMU B TIOBCEIHEBHOM KU3HM.

[Ipu n3ydyeHNn XMMHUKU HA YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs BaKHOE 3HAUCHHE
MpUOOpENH TaKKUe 1eJd, KaK:

—  (dopMupoBaHME  MHTEJUIEKTyaIbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHSATUIO PELICHUH, CIIOCOOHOI
aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HAMpaBJIICHHOCTh OOYyYECHMsI HAa CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronumxcs K
CaMOCTOSITEJIbHOM ~ MO3HABATEIbHOM  JEATEIbHOCTH, HAy4YHbIM METOJaM [O3HaHWs,
(hopMUPYIOITUM MOTUBAIIUIO U Pa3BUTHE CTOCOOHOCTEH K XUMUU;

— obecrneyeHre yCIOBHM, CIOCOOCTBYIOUIUMX MPUOOPETEHUI0 OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATEILHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIETEHIIUI ), UMEIOIIMX YHUBEPCAJIbHOE 3HAUCHUE JJIs PA3JIMYHBIX BUJIOB JIESITEIHHOCTH;



— (opmupoBanue oO01el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHUCJI€ YMEHHH OOBSCHATh W OIICHWBAThH SIBIICHUS OKPYKAIOMIETO MHPA, HUCIOIB3YS
3HAHUS U OMBIT, MOJYYEHHbIE IPU U3YUCHUH XUMUU, IPUMEHATh UX MIPU PEIICHUH Ipodsiem
B NTOBCEHEBHOM JKU3HU U TPYAOBOMN JAESATEIBHOCTH;

— (opmupoBanue y o0oOydYarOIMXCS TYMaHUCTHYECKHX OTHOIICHHWH, TOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIS1 BRIPAOOTKH DKOJIOTHYECKH IEIeCO00pa3HOTO TTOBEACHUS
B OBITY U TPYAOBOU JIEATEILHOCTH B ILIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIICH
OPUPOAHON Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO W
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHs OOLICYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAIBHEHUIIIET0 00yUSHUS.

OO6miee yncIo YacoB, OTBEAEHHBIX JJI1 U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIET0O
obpasoBaHnus, coctarisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJent0), B 9 kitacce —
68 yacoB (2 Jaca B HEJIEIO).

COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMHM B KU3HM 4YelIOBEKa. XUMHS B CHCTEME Hayk. Tena u
BemiecTBa. Pu3nyeckre CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BeniecTB. [loHsTHe 0
MeToJiax o3HaHus B xuMuu. Yuctele BemecTBa U cMecu. CriocoObl pa3iesieHus CMeCeH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHAE 3JIEMEHThl. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
ITpocTeie 1 cll0XKHBIE BeleCcTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmyna. BaleHTHOCT, aTOMOB XUMHUYECKUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aromHas Macca. OTHocuTeNbHas
MOJIEKyJIsIpHas Macca. MaccoBasi 10 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo Bemectsa. Monbs. MoisipHass macca. B3anMocCBs3b KOJIM4ECTBA, MACCHI U
YHCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Thl o opMynamM XUMHUYECKUX COSTMHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakius U €€ MPU3HAKU. 3aKOH
COXpPAHEHHMS MacChl BEIIECTB. XHUMHUYeCKHe ypaBHeHMs. Kiaccuduxanus XuMHUYECKUX
peakiuii (COeTMHEHMS, pa3JIOKEHUSs, 3aMeIeHs, 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHYECKOU TIOCYI0M, TIPaBIIIaMH PabOTHI B JIA0OPATOPUH U MPUEMAMHU
oOpaitieHust ¢ 1a00paTOpPHBIM 00OPYOBAHUEM, U3YUCHHUE U OMMCaHUE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHNE Pu3NUecKux (TIJIaBICHHE BOCKA, TasHUE
JIbJla, pacTHUpaHHE caxapa B CTYIKE, KUIEHHE W KOHAEHCAUUS BOJbI) U XHUMHYECKUX
(ropeHue cBeYH, MPOKAJMBAHUE MEIHOM IMPOBOJIOKHM, B3aUMOJACHCTBHE Meja C KHCJIOTOM)
SBJICHUM, HaOJIIOJICHWE | OMNHCaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3noxkeHue caxapa, B3aUMOJICCTBHUE CEPHOM KHCIOTHI C XJIOPUAOM Oapuisi, pa3joKeHUE
ruapokcuna meau () npu HarpeBanuu, B3auMoJAEICTBUE *Keje3a ¢ paCTBOPOM COJU MEIU



(I), m3yueHue crocoOOB pa3IeieHHs CMECEil: ¢ TIOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHWE, NUCTWULAIMS, XpoMmatorpadus, MPOBEACHUE OYNCTKA TOBAPEHHOW COJIH,
HAOJIIOICHHE M OINHMCAHHWE PEe3yJbTAaTOB IMPOBEACHHS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIeNIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHNYECKNX BelIECTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucinopoa — 3jaeMEHT UM MpOCTOE BEMIECTBO.
Haxoxnenue xuciopoma B mpupone, (uU3MUECKME W XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunel. Ilpumenenue xkuciaopoaa. CrnocoObl MOMyYEeHHs] KHUCIOpoOJa B
nabopaTtopud ¥ TpoMmbllUIeHHOCTH. KpyroBopoT kuciopoga B mnpupoae. O30H —
AIJIOTPOTIHASA MOAUDUKAIIIS KUCIOPOA.

TemnoBoit 3¢(}eKT XUMHUUECKOH peakInH, TEPMOXMMHUYECKHE YpPaBHEHUS, JK30- H
SHIAOTEPMUYECKHE peaKUuU. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE BO3AyXa, YCHICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bomopoa — snemMeHT M mpoctoe BemiecTBo. HaxoxzaeHue BoaopoAa B MPHUPO/IE,
(u3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydyeHus. Kucinotel u comnu.

Monsipabiil 00BEM ra3oB. Pacy€Tel N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOJBI. Boma kak pactBopurens. PactBopsl. HackimeHHsie u
HEHACBIILIEHHBIE PAacTBOPbI. PacTBOpUMOCTh BellecTB B BoJe. MaccoBasi 10Js1 BEIIECTBA B
pacTBope. XUMUYECKHE CBOMCTBA BOJbI. OcHOBaHUsA. PoJib pacTBOPOB B PUPOAE U B KU3HU
yesnoBeka. KpyroBopoT Bojpl B IpUpoAe. 3arps3HEeHUE NMPUPOIHbIX BoA. OXpaHa U OYMCTKa
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmdyeckux coeaumnHeHuid. Oxcuanl. Knaccuduxaius OKCHAOB:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHbIE, aMOTEpHbIE) U  HECOJIE0Opa3yIoIIHe.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOMCTBA OKcHIOB. [lomydenue
OKCHUJIOB.

OcnoBanusa. Knaccudukamuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBaHWSI.
Howmenkiatypa ocHoBanuii. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. IlomyueHue
OCHOBAHHM.

Kucnotel. Knaccupukaumst xucnor. Homenknatypa kucior. @Pusznyeckue Hu
XMMHUYECKUE CBOWCTBA KUCIOT. Psa aktuBHOcT metamnoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa coieil. duznueckue u XuMuueckrue cBoiictBa cotie. [lomydyenue
COJIEH.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJEICHUE COJIEPKAHUSI KHCIOpOoJa B BO3JyXe, MOJyYEHHUE,
coOupaHue, pacClio3HaBaHUE U W3YUYEHUE CBOMCTB KHUCIIOPOa, HAOIIOACHUE B3aUMOICHCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W TMPEKpalleHus ropeHus (moxapa),
O3HAaKOMJIEHHME C 00pa3laMu OKCHAOB M ONHMCAHUE HMX CBOMCTB, MOJYy4Y€HUE, COOMpaHUE,
pacrio3HaBaHHE€ M HM3yYE€HHE CBOMCTB BOJIOpOoJia (FOpEHHUE), B3aMMOJEHCTBHE BOJOPOJA C
okcugoMm meau (1) (Bo3amMokHO uCTIONIb30BaHUE BUEOMATEPUATIOB), HAOIIOIEHHE 00pa3IoB
BEILIECTB KOJUYECTBOM 1 MOJIb, MCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEUIECTB C



Pa3IMYHOM PAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METAUIaMU (HATPUEM M KaJbLUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LO0B HEOPraHUYECKUX
BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS OKPAaCKU MHAMKATOPOB B pacTBOpax
KHCJIOT W IIeJo4Yel, u3ydyeHue B3aumopeicTBus okcupa meau (l1) ¢ pactBopom cepHoit
KHMCJIOTBI, KHCJIOT C METAJUIAaMH, PEAKIUN HEUTpaIu3aluH, MOJy4eHHUE HEPACTBOPHUMBIX
OCHOBaHUW, BBITECHEHME OJHOTO MeETajyla JAPYTMM W3 pPacTBOpa COJIM, pPELICHHE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeHme KJ1acChl HEOPTaHUYECKUX COSTUHECHUI.

IMepuoanueckuii 3axkoH u [lepuoanyeckass cucremMa xXummuieckux iaemenros /. U.
MenpeneeBa.  CrpoeHme  aTtoMoB. XMMHYeCKasd  CB3b.  OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUH

[lepBble TOMBITKH KJIacCU(UKAIIMM XUMHYECKUX 3JIEMEHTOB. [loHsiTHE O rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMENbHbIE METAJIbl, TaJOreHbl, UHEPTHHIC
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

Ilepnogmueckuit 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB /[I. WM.
MenpneneeBa. Kopotkonepuonnas u niuuHHonepuogHas ¢opmsl [lepuonnueckoid cucTeMbl
xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonsl m rpynmbl. OU3HMYECKUN CMBICT
IIOPAZIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI HIIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX saep. HM3oronmel. Onektponsl. CTpoeHHE
ANIEKTPOHHBIX 000704YeK aTOMOB IMepBbIX 20 XMMHUYECKHX 3JIeMeHTOB llepuoguueckoit
cucremsl 1. 1. MenneneeBa. XapakTepuCTUKAa XMMUYECKOI0O 3JIEMEHTA 110 €r0 MOJ0XKEHUIO
B [lepnonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMS  pajdyca  arOMOB  XUMHYECKHX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U EPUOIAM.

3nauenue llepmomnueckoro 3akoHa u Ilepuonnueckor CHUCTEMBI XHMHYECKHX
AJIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXKJaHVH.

Xumuyeckass  cBsizb.  KoBajeHTHas  (MOJsipHas W HENOJSIpHasg)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp okucneHus. OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsr
OKHCIICHHS] U BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHre o0paslioB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THMIPOKCHUIA
LIMHKA C PaCTBOPAaMHU KHUCJIOT U IIEJIOYEH, MPOBENECHUE ONBITOB, WITIOCTPUPYIOIINUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3siokKEeHUs,
COCJTMHECHUS).

Mescnpeomemmnuie ceazu

Peanmu3anmss MeXNpeIMETHBIX CBA3€H IIPpU M3YYEHUM XUMUUM B 8  KJacce
OCYUIECTBJISIETCSL YEPe3 UCIOIb30BAHUE KaK OOUIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MTOHATHM, SBISIOIIMXCS CUCTEMHBIMU [JISl OTAEJIBHBIX NMPEAMETOB E€CTECTBEHHO-HAYYHOTO
[UKJIA.



OO1Iue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAY4HBIH (PakT, TMIOTE3a, TEOPHUs, 3aKOH,
aHalu3, CHUHTE3, KiacCH(PHUKAIUs, TMEePUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaZOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsili, BEIIECTBO, TeNO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, PU3NUECKUE BETUUYHUHBI, €AMHULIBI U3MEPEHHS, KOCMOC, TIIAaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJAbI, IMOJIE3HBIC
HCKONIAaEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuuecKux 3ieMmeHToB /1. U.
MenpneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NEPUONOB, KalMs, KaJblUHs U WX COCAVMHEHUU B COOTBETCTBHUH C
ITOJIOKEHUEM DIIEMEHTOB B lleprnonnueckon cucTeMe U CTpPOEHHEM X aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUYECKOW CBSI3M. THUIBI KPUCTATUIMYECKHX PELIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOM PEIIETKU U BUAA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE CBOICTBA
BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHECHUM, TEHETUUECKAst
CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEakIUi MO pa3IuyHbIM TpH3HAKaM (10 YHUCITY H
COCTaBy YYaCTBYIOIIMX B PEaKUMU BELIECTB, MO TEIJIOBOMY 3(P(]eKTy, Mo H3MEHEHHUIO
CTENEHEH OKHUCIEHUS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KatanuzaTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMHUIYECKHUE YPaBHEHHUSI.

[Tonsitue o ckopoctu xumuueckon peaxiuu. [louarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoOHsITHE O TOMOTEHHBIX U TETEPOreHHbIX peakuusx. [lonsTue o
katanuse. [loHsTne o xumuueckom paBHOBecHMH. DaKTOpBI, BIUAKOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, AJIEKTPOHHBIN OajlaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIHHOM peakiyu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaklMii ¢ UCIOIb30BAHUEM METOA HJIEKTPOHHOTO OajaHca.

Teopust BAEKTPONUTHYECKOW HCCOLMAMU. JEKTPOJIUTBI M HEIIEKTPOJIHTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JHUCCOLMAIMU BEIECTB C PA3JIMYHBIMU BUJIAMU XUMHYECKOMN
cBsi3u. Crenenp aucconany. CUIbHBIE U ClIa0ble AIEKTPOJINTHL.

Peaxiuu nonHoro oo6mMeHa. Y cIoBHs MPOTEKAHUS PEeaKITUii HOHHOTO OOMEHA, TIOJIHBIE U
COKpalEHHbIE HOHHBIE YpaBHEHNU peakunil. CBONCTBA KHCIOT, OCHOBAHUM U COJIEM B CBETE
MPEACTABICHUM 00 3JIEKTPONMTUYECKOW aucconuanui. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHX BELIECTB —
METaJUIOB W HeMeTauioB (Tpadura W amMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCIIEOBAHNE 3aBUCUMOCTU CKOPOCTHM XMMHYECKOW pEakUHH OT BO3LAECHCTBUS Pa3IUYHBIX
(akTOpOB,  UCCJEIOBAHHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIECTB,  Ipollecca
JUCCOLIMALIMM KHUCIIOT, EN0Yerd U coyield (BO3MOKHO MCIOJIb30BAaHUE BHUJIEO MATEPHUAIIOB),
MIPOBEJICHHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PEAKLHM HOHHOTO 0OMeHa
(oOpazoBanue ocajika, BbIAEIEHUE Ta3a, 00pa30BaHUE BO/JIbI), OMBITOB, MJLIIOCTPUPYIOIIUX
IPUMEPHl OKHUCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX pPEaKIUi (TOpEeHHEe, PEeaKIUu Pas3lIoKEeHHUS,
COCIMHEHHUSI), PaClO3HABAHHE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAaueCTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

Hemeranibl U MX coeIMHEHUSA

OO6mias xapaktepuctuka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CTpoeHue U (pU3MUECKHEe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB.
XHUMHUUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJACHCTBUE C METalIaMH, HEMETAJJIAMU,
niesoyamu). XjopoBoaopod. ColiiHas KHCIIOTa, XUMUYECKHE CBOWCTBA, IMOJIYYEHUE,
IIpUMEHEeHHUE. JlelicTBHME XJIOpa W XJIOPOBOAOPOAA HA OpPraHM3M 4eNoBeKa. BaxHenmme
XJIOPUJIBI M UX HaXO0KJICHUE B IPUPO/JIE.

OObmias xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcoOE€HHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTeNeHU OKUcieHus. CTpoeHue U PU3HYEeCKUe CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOPOJa U cepbl. AJIOTPONHBIE MOJU(PHUKALMKA KHUCIOPOAAa M Cepbl. XHUMHYECKHE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHUE, PU3NYECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI
Cepbl Kak TMpEACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3NYECKUE U
XUMHUYECKHUE CBOWCTBa (00IIME KakK MPEACTaBUTENS Kilacca KHUCIOT M CHelU(pUYECKHE).
XHUMHUUYECKUE pEeaKIMH, JeKallhue B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MONyYeHUs] CEpHON
KUCHOTHL. [IpruMeHenue cepHor KUCiaoThl. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAS pEeaKUus Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COeUHEHUN B NpHUpOje. XUMUUYECKOE 3arpsi3sHEHHE
OKpY>KaloIlled cpellbl COCAMHEHUSMU Ccepbl (KUCIOTHBIE AOXKIM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

Ob6mas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTEMEHW OKUCIEHUs. A30T, pacnpoCTpaHEHUE B MpHUpPOAE, (puznyeckue u
XxuMHueckue cBoiictBa. KpyroBopor aszora B mnpupone. AMMHak, €ro (pusuyeckue u
XUMHUYECKHE CBOWCTBA, MOJy4eHHEe M npuMeHeHue. Coiau aMMOHMS, MX (PU3NYECKHE U
XUMHUYECKUE CBOWMCTBA, MpUMEeHEeHHe. KauecTBeHHasl peakius Ha HOHbl aMMOHUA. A30THast
KHCJIOTa, €€ MojyuyeHue, (pu3ndeckue U XMMUYECKHUe CBOMCTBA (00IIME Kak MpeICTaBUTENs
KJ1acca KUCJoT U crieunduyeckue). Mcnonp3oBanue HUTPATOB U COJIe aMMOHUS B KaueCTBE
MUHEPAIBHBIX yI0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpelbl COCTUHEHHUSIMU
azota (KHUCIOTHBIC JOXKIW, 3arpsi3HEHHE BO31yxa, MouBbl U BomoémoB). Docdop,
ajuioTponHele Moaudukamuu ¢docdopa, ¢uzmyeckue M XUMHYECKHE CBoMcTBa. OKCui
dochopa (V) u dpochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Ucnonp3oBanne hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

O6mras xapaktepuctuka siemMeHTOB |VA-rpynmbl. OCoOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHUS.  YTIepol,  aUIOTPONHble  MOJUpUKAIUH,



pacnpocTpaHeHue B TpHpojae, (U3HUECKHMe U XUMHYECKHe CBOWCTBa. AncopOuus.
KpyroBopot yriepoma B mpupone. Okcuubl yriepoaa, MX (U3NYECKUEe U XUMHUYECKHE
CBOMCTBA, JICCTBUE HA YKUBbIE OPraHU3MBbl, MOJYYEHUE U MPUMEHEHHE. DKOJIOTMYECKUe
npoOJjieMbl, CBS3aHHbIE C OKcujoM yriepoaa (lV), rumoreza rio0aqbHOr0 MOTETUICHHS
KJIMMaTa, TapHUKOBBIA 3(ddexT. YrompHas kuciota u e€ coiau, ux Qusnyeckue u
XUMHUYECKHUE CBOICTBa, MONyYeHHE W IpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35ICTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX Yriiepoja
(MetaH, 3TaH, STHJIEH, alleTUJICH, JTaHOJ, TJMIEPUH, YKCycHas kuciorta). [Ipupoanbie
HMCTOYHHUKHU YTIEBOAOPOAOB (Yrojib, IPUPOAHBIA Ta3, HEPTH), MPOAYKTH MX MepepadbOTKH
(6beH3MH), X pOJb B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHOJOTMYECKH BaXKHBIX
BEIIECTBAX: XHUpax, OeyiKax, yrieBoJax — M MX POJIM B JKU3HU 4YelloBeka. MarepuanabHOoe
€IMHCTBO OPTAaHWYECKUX W HEOPTAaHWICCKUX COCTUHCHUM.

KpemHuuii, ero ¢usmyeckue M XHUMHYECKHE CBOMCTBA, MOJYyYEHUE U NPHUMEHEHHE.
Coenunenusi kpemuus B mnpupoje. OOmwme mnpeactaBieHus od6 oxcuae kpemuus (1V) u
KpeMHHeBOM Kuciore. CHIMKaThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIIICHHOCTH.
Baxxueiiiie cTpouTeNbHbIe MaTepUalbl: KepaMuKa, CTEKII0, [IEMEHT, OETOH, >KeJIe300€TOH.
[TpoGnembl Ge30macHOrO HMCHOJB30BAHUSI CTPOMTEIBHBIX MATEPHAIIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumeHm:

U3yuyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM  KHUCJOTHI,
MPOBE/ICHUE KAueCTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI M HAONIOJCHHE MPU3HAKOB HX
MIPOTEKAHUS, OMBITHI, OTPAKAIOIINEC (DU3NICCKUE M XUMUUYCCKHAE CBOMCTBA TajJOTEHOB M UX
COEeTUHEHNH (BO3MOXKHO HMCIOJB30BaHUE BUIEOMATEPHANIOB), O3HAKOMIJICHHE ¢ oOpa3lamMu
XJIOpUJOB (TaJOreHUIOB), O3HAKOMIIEHHE C oOpas3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO HCIOJB30BaHUE BUIEOMATEPHUANIOB), HAOMIOACHHE TIpoliecca OOYTIUBAHUS
caxapa TOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHCJIOTHI, MU3YYCHHE XHUMHUYECKUX
CBOMCTB pa30aBIeHHOW CEPHOW KHUCIOTHI, MPOBEICHNE KaYECTBEHHON peaKIMu Ha CyJbdart-
WOH U HaOJIO/IeHNe TIpU3HaKa €€ MPOTeKaHUs, O3HAKOMIICHHE ¢ (PHU3NYECKIMH CBOWCTBAMU
azota, (ochopa um wuX coenuHeHUN (BO3MOXXHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
oOpasiamMu a30THBIX U (HocHOpHBIX ynoOpeHwHii, moayueHrue, coonpanue, paclio3HaBaHue U
M3y4YCHUE CBOMCTB aMMHaKa, TMPOBEJICHHUE KAYCCTBEHHBIX pPEAKIM HAa WOH aMMOHHUS U
dbocdar-uoH 1 U3ydeHHe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeAbI0 (BO3MOXXHO HCIIOJIB30BAHUE BUICOMATEPUATIOB), U3YUYCHHE
MOJIeNIel KPHUCTAIUIMYECKUX PemETOK anmasa, rpaduta, QyuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM aJIcOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM M yCTPONCTBOM
MPOTUBOTA3a, MOJYYCHHE, COOMpaHue, Paclo3HABaHWE W HM3YyUYEHUE CBOMCTB YTIIEKHUCIIOTO
rasa, MpOBEJIEHUE KAYEeCTBEHHBIX pEaKIHWii Ha KapOOHAT M CUJMKAT-UOHBI M HW3YYCHHE
MPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHUE C MPOAYKIIMEH CHUIMKATHON MPOMBIITUIEHHOCTH,
pEeIIeHNe SKCIEPUMEHTAIBHBIX 337124 10 TeMe « BaxkHeie HeMeTallyIbl ¥ UX COSUHEHUS.

MeTajlsibl M MX COeTUHEHHS



OOmrast xapakTEepPUCTHKAa XWMHUYECKHX DJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHM WX
nonoxxeuuss B llepuonnueckon cucreme xumuueckux snemeHToB . M. MenpeneeBa u
ctpoeHuss atomoB. CTpoeHue wmeTauioB. Merainueckas CBA3b W MeETaUIMYecKas
KpUCTAIIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKUN Pl HANPSHKEHUN MeTauioB. Ou3ndeckue
U XHUMHYECKHE CBOWCTBa MeTaioB. OOmue crmocoObl mojydeHus MeTauioB. [loHsTue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBel (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U POMBIILIECHHOCTH.

[I{en0uHbIE METAILIIBI: MTOJOKEHUE B [leproandeckoil cuCTeEMEe XUMUYECKHUX 3JIEMEHTOB
J. W. MeHnneneeBa, CTpOCHHE HMX AaTOMOB, HaxXxOXJIeHHE B mpupone. dusmyueckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus U Kainus). OKCUIbI U THUAPOKCUABI HATPUS U
kanus. [[puMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHUM.

[IlemoyHO3EMENBHBIE METAUIBI MarHuii W KalibliMii: mosiokeHne B llepumomnueckon
cucreMe xummudeckux 3neMeHToB J[. M. MenzaeneeBa, cTpoeHUE X aTOMOB, HaX0XKJICHUE B
npupone. DHU3NYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxnenmme
COeMHEHUs Kanblus (OKCUA, Tuapokcuna, coiu). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHUS.

AmomuHuii: nonoxenue B llepronnueckoil cucreme xumudeckux snemeHToB [, U.
MenzeneeBa, CTpO€HUME aroma, HaxoxacHue B npupoae. Dusznueckue M XUMHUECKUE
CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCU]IA ATFOMUHUS.

Kenezo: monoxenue B Ilepumomamyeckoil cucTemMe XUMHUYECKUX 3yemeHtoB [, .
MenzeneeBa, CTpOEHUME aroma, HaxoxacHue B npupoae. Dusznyeckue M XUMHUECKUE
cBoiicTBa >xene3a. Oxcuawl, ruapokcuabl u conu xkenesa (I1) m xenesa (Ill), ux cocras,
CBOWCTBA U IOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHUE C oOpas3laMu METaUIOB M CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMHU,
M3YUYEHHE PE3YIHTATOB KOPPO3UHU METAIIOB (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB),
OCOOEHHOCTEW B3aUMOJCMCTBUS OKCHJA KalbliUs W HATpUs C BOJOM (BO3MOKHO
HCIIOJB30BaHME BHUCOMATEPUATIOB), HMCCIIEAOBAaHUE CBOMCTB »KECTKOM BOJIBI, IIpoliecca
TOPEHUS Keje3a B KUCIOopoJie (BO3MOXKHO HCMOJb30BAaHUE BHUACOMATEPHUAIOB), MPU3HAKOB
MPOTEKAHNS KAYECTBEHHBIX PEAKIMI HA NOHBI: MAarHus, KaJIbIUs, ATIOMUHUSA, [IMHKA, Kee3a
(I u xene3a (111), meau (1), HaOIFOEHUE W OMTUCAHKE MPOLIECCOB OKPAIIMBAHUS TJIAMEHH
MOHAMU HATpHUs, Kadusd W Kajblus (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHUAIIOB),
uccienoBane amM@OTEPHBIX CBOMCTB THUIPOKCHUJIA AIOMUHUS M THAPOKCHAA IMHKA,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaKHEUIINe METAJIIBI U UX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa uw wmarepuanbl B IIOBCEIHEBHOM KWM3HHM 4YeJIOBEKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIbs mpyu XUMUIECKUX
05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpYyXKawomed cpeabl  (mpenesibHas — JOMycTHUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemieHnn 3KOJI0THIECKUX TPOOIIEM.

XumuuecKkuii IKChepumenm:



U3ydYeHHe O0O0pa3loB MaTrepuanoB (CTEKJO, CIJIaBbl METAUIOB, IOJHUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeAMETHBIX CBsI3ed IpU  M3YyYEeHMM XUMUM B 9  Kiacce
OCYIIIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U
MOHSITUM, SBJSIONIMXCS CHUCTEMHBIMH ISl OTAEIBHBIX MPEAMETOB E€CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1iue ecTeCTBEHHO-HAYUYHbIC IOHATHA: HAy4YHbIM (akT, rumoresa, 3aKOH, TEopus,
aHaJu3, CHUHTE3, KilacCU(UKalus, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIETTUPOBAHUE, H3MEpPEHUE, MOJeNb, SBJICHHE, MApPHUKOBBIA J(PQEKT, TEXHOJIOTHs,
MaTEepUaIbL.

®duszuka: Marepusi, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, HMOH, HYKJIWJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, D3JEKTPUUYECKUM 3aps]l, NPOBOJHUKH, IOJIYIPOBOJAHUKH,
TOUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, 00hEM, arperaTHOE COCTOSTHUE BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUITMUECKas pPEIIETKa, CIUIaBbl, (PU3NYECKHE BEITUYHHBI,
€IMHULIBI U3MEPEHHUs, KOCMHUECKOE TPOCTPAHCTBO, MJIaHETHI, 3BE3 b1, CoHIIE.

buonorus: ¢porocunrtes, npixanue, ouocgepa, SKOCUCTEMA, MUHEPAJIbHbBIE YIO00OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadus: armochepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOABI, IOJE3HBIE
MCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBILLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IMPOTPaMMbI OCHOBHOTO 0OOIIEro oOpa3oBaHUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHHs XUMHH B €IMHCTBE Y4YeOHOW H BOCHHUTATEIHHOU
JESITEIbBHOCTU B COOTBETCTBHM C TPAJAULMOHHBIMU POCCUHUCKHMHU COIMOKYJIBTYPHBIMU U
JTYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPHUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHMs, CaMOPA3BUTHA U COIHAIA3AINN
o0yyarommxcs.

JIMuHOCTHBIE PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCSA
CUCTEMOM MO3UTHBHBIX LICHHOCTHBIX OPUEHTALIMI U paCIIMPEHHUE OIbITA JESTEIIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HAcCJIEJIMIO, TIOHUMaHUsl 3HAYEHUS] XUMUYECKOM HAayKd B JKU3HU COBPEMEHHOTO
oO11ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEpHOU HH(pOpMaLMel 0 epeioBbIX JOCTUKEHUSIX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rPakKIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHNUS] O COLMAIBHBIX HOpMax M MpaBWJIAX MEXKIWYHOCTHBIX OTHOIIECHUH B
KOJUIEKTHBE, = KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  OOILECTBEHHO  IIOJIE3HOIA,



y4eOHOMCCIEA0BATEIBCKOM, TBOPUECKON M APYTUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW NEATENHHOCTH MPU BBHINOJIHEHWH Y4e€OHBIX, MO3HABATEIbHBIX
3a]a4, BBINOJIHEHUM XUMHUYECKMX OSKCIIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX IPOEKTOB,
CTpEMJIEHMsSI K B3aUMOIIOHMMAHMIO M B3aMMOIIOMOIIM B MpoOIlecce 3TOM yueOHOM
JEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE M IMOCTYIKHM CBOMX TOBApPUUIEH C
MO3ULIMHA HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA '

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEUIECTBE M XUMHYECKOM pEaKlUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABJISIOLIME OCHOBY IS
MMOHUMAHUSI CYUIHOCTH HAyYHOM KapTUHBI MHUpa, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHMOCBS3AX YEJIOBEKA C MPHUPOAHOW CpenoH, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HAaBaTEJIbHbIE MOTHUBBI, HANPABJICHHbIE HA IOJyYEHUE HOBBIX 3HAHUU IO XHWMHUH,
HE0OXOoAMMBbIE JUIsl OOBSICHEHUS HAONIOJAEMBIX MPOLIECCOB U SIBJIICHUM, MO3HABATEJIbHOM,
MH()OPMAIIMOHHOW M YMTATENIbCKOW KYJIbTYpPhl, B TOM YHCJIE HAaBBIKOB CaMOCTOSATEIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpPOMl, JOCTYIMHBIMHU TEXHHYECKHUMH
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K O0OYyUEHUIO U MO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOW M HCCIEAOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEUILIEM;

4) hopMuUpOBaHUS KYJIbTYPHI 3/10POBbS;

OCO3HaHHUE IIEHHOCTHU JKU3HHM, OTBETCTBEHHOI'O OTHOLIECHHA K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBUI W HENPUSATHE BPEIAHBIX
MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIOACHUS
npaBuil 0€30MaCHOCTH MPHU OOPAIEHUH C XMMUYECKUMH BELIECTBAMU B OBITY U peajbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpPEC K NPAKTUYECKOMY H3y4YeHHIO Mnpodeccuii W Tpylda pa3iHudyHOro poja,
YBaXEHUE K TPYyAYy M pe3yjbTaTaM TPYAOBOW AESITENbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUsI TMPEIMETHBIX 3HAHUW IO XWMHUH, OCO3HAHHBIA BBIOOP WHIAWBUAYATbHOU
TPAeKTOPUH MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HMHTEPECOB W IMOTPEOHOCTEH, YCIEmHON MpodecCHoHaIbHOM
NESATEABHOCTH M Pa3BUTUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJalTUpPOBAThCA B
poQecCUOHANILHOM Cpefie;

6) IK0JIOrHYeCKOr0 BOCIIMTAHUS:

HKOJIOTMYECKU 1I€JIECO00pa3HOEe OTHOIICHHWE K MPHUPOJE KaK HMCTOUYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAaHKUE [IEHHOCTH 3[J0POBOTO M O6e30macHoro odpasza
KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY U TICUXUYECKOMY
3J10pOBbIO, OCO3HAHHUE LIEHHOCTH COOJIIOICHHSI MTPaBUil 0€30MaCHOTO MOBEACHUS MPHU paboTe
C BELIECTBAMHU, a TAKKE B CUTYALMAX, YTPOXKAIOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHMS, MOJy4YaeMble NPU MU3YUYEHUU XUMUH, [l PEIICHUs
3a7a4, CBA3AHHBIX C OKPYXXAlOLIEW IPUPOAHOM CpEAOM, I TOBBILICHHUS YPOBHS



HKOJIOTUYECKON KYJIBTYPhI, OCO3HAHUSI TI00aTBHOTO XapakTepa AKOJIOTHIECKUX MPOoOIeM U
MyTel UX PEIIeHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTHUYECKOTO MBIILUICHUS, YMEHUS
PYKOBOJICTBOBATHCSl UM B IIO3HABATENbHON, KOMMYHUKATUBHON U COLIMAIBHON TTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJbTaTOB BBIACISAIOT 3HAUYMMEBIE I (DOPMUPOBAHHS
MHPOBO33pEHHUs OOIEHAyYHBbIC TOHATHS (3aKOH, TEOpHs, NPUHIIMI, THIOTe3a, (axT,
CUCTEMa, MPOLIECC, SKCIEPUMEHT M JIPYroe.), KOTOpbI€ HCIOJIb3YIOTCI B E€CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpeAMETaX M TMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 JTUX MPEAMETOB
dbopMHUpOBaTh MpEJCTaBICHUE O IIEJIOCTHOM HAyYHOW KapTUHE MHUpa, U YHUBEpPCaJbHBIC
ydaeOHbIE JCWCTBUS (TIO03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJIATHBHBIE), KOTOPHIE
obOecreunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUTAHUPOBAHUIO U
OCYIIECTBJICHUIO YUeOHOM eI TeIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicCTBUSA

Bba3oBble JJornyeckue aeiicTBUA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKUX TMOHATHN (BBIACIATh HMX XapaKTepHbIE NPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMH TOHATHUSIMH), WCIOJIb30BAaTh TOHATUSA JJIS
OOBSCHEHUSI OTACNIBbHBIX (PAKTOB W SIBJIICHWW, BBIOMpPATh OCHOBAHUS M KPUTEPUU JIS
KJIacCU(UKAIIUU XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIHMi, yCTaHABINBATH TPUUUHHO-
CJIICAICTBEHHBIC CBSI3M MEXAY OOBEKTAMH H3YUYEHHUS, CTPOUTH JIOTUUECKHE PACCYKIICHUS
(MHIYKTUBHBIC, TEAYKTUBHBIE, 110 aHAJIOTHH), IeJaTh BHIBOJIBI M 3aKJIIOUCHUS,

yMEHHUE MPUMEHSTH B MPOIECCEe MO3HAHUS TOHITHS (TPEIMETHBIE U METaIllPEAMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIOJb3yeMble B XUMUU, TIPEOOPA30BHIBATH HMIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ
AJIEMEHTa), XuMHueckas ¢Gopmysia U ypaBHEHHE XMMHUYECKOW pEaKIUU — TPU PEIICHUU
y4eOHO-TI03HABATENBHBIX 3371a4, C YYETOM ATHUX MOJIECNBHBIX MPEICTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKN N3YyYAEMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKIIMN, BBISABIATH O0IIHME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIC/ICTBEHHBIC CBS3U
Y MIPOTUBOPEYHS B U3yUaEMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUS:

YMEHHE HUCMOJIb30BaTh MMOCTABICHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkkK€ B Ka4yeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3bI IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

pUOOpPETEHNE OMBITA IO TJIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEICHUIO YUYEHUUECKUX
HKCIIEPUMEHTOB, YMEHNE HAOI0IaTh 3a XOJIOM IMPOIIEcCca, CAMOCTOATEILHO MTPOTHO3UPOBATh
€ro pe3ynbTar, (PopMyIHpPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABJISATh OTUET O MPOJICIAHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHHUE BBIOMpaTh, aHAJIW3UPOBATh W HHTEPHPETUPOBATH HHQPOPMAIIUIO Pa3IUYHBIX
BUJIOB U (OPM TMPEACTABICHUS, MMOTYyYaeMyI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIpaBOYHbIE MocobOus, pecypchl HMuTepHerta),
KPUTHUYECKU OIEHUBATh MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;



YMEHHE MPUMEHSTH Pa3TUYHbIE METObI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE HHPOpMAITIH
Y COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX IS BBIITOJIHEHUS yU€OHBIX U O3HABATEIbHBIX
3alady  ONpeAeNEHHOrO0 TUMA, MpPUOOpEeTeHHe OmnbiTa B 00JACTH  MCHOJb30BaHUS
UH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJAJeHUE KYJIbTYpOH aKTHUBHOTO
WCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEILHO BBIOMPATh ONTHUMAJIbHYIO
dbopMy mpencraBieHuss HHGOPMAIIUU U WIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4ll HECIOKHBIMU
cXeMamu, IarpaMmmamu, ApyrumMu popmamu rpa@uky U uX KOMOUHALIMSIMU;

yMEHHUE HCMOJb30BaTh U aHAJIU3UPOBATh B MPOIECCE YUYECOHOW U HCCIIEeNOBATEIBCKOM
JEeATENbHOCTH WHGOPMAIMI0O O BIUSHUW MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sCTBAa H
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NIPUPOJHON CPEIBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Yy4eOHbIe NeiCTBHSA:

yMEHHUSl 3a/laBaTh BONPOCHI (B XOje Auanora W (WIid) IJUCKYCCHHU) IO CYIIECTBY
oOcyxmaeMoi TeMbl, (OPMYIUPOBATH CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHHSI TPEACTABIATH IOJYYEHHBIE PE3YJIbTaThl MO3HABATEIBHOU JESITEIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JelaThb IPE3CHTALMIO0 pPE3yJbTAaTOB BBIIOJIHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (7a00paTOpHOTO OMmbITa, JIaDopaTOpHOW pabOThl MO
MCCJIEIOBAaHHUIO CBOWMCTB BELIECTB, yU€OHOTO MPOEKTA);

yYMEHHUSI Y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHON
U HWCCIEA0BATENIbCKOW NEATEIbHOCTH NPH PEIICHWH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yuéta OOLIMX HMHTEPECOB M COIJIAaCOBaHUs MO3uLUN (0OCyXJaeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPAUHALIUSA COBMECTHBIX IEHUCTBUM, ONPENCICHUE KPUTEPHUEB I10
OLIEHKE KauecTBa BBINOJIHEHHON pabOThl U JpyTHeE).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE  CaMOCTOSITEJIbHO  ONpPENENATh  LENH  JACITEIbHOCTH,  IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH M MpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
JeSITeIbHOCTh, BBIOMpaTh HambOosiee d(PQPeKTuBHBICE CMOCOOBI pEHIeHUs Y4EeOHBIX H
ITO3HABATEJIbHBIX 33J1a4, CAMOCTOSITEIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEITI0KEHHBIN
QIrOPUTM JCHCTBUN TMPHU BHINOJHEHUHM 3aJaHUN C YYETOM MOJYYEHHS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLUEHUBATH COOTBETCTBUE IMOIYYEHHOTO
pe3ynbTara 3asBJICHHOM LEIM, YMEHHE HCIOIb30BaTh W AHAJIU3UPOBATh KOHTEKCTHI,
IIpeIaraéMple B YCIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3yJNbTaTOB IO OCBOEHUIO O0S3aTENIBHOIO COJEp KAHMS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOM pabouell MporpaMMoid, BBIICIAIOT: OCBOCHHBIE
OoOy4arolMMUCSl Hay4Hble 3HAHUSA, YMEHHUS M CHOCOOBI JEHCTBUH, cnenuduueckue s
npeIMeTHOW o01acTu «XUMHUSA», BUIBI JACSITEIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalny, MNpeoOpa3OoBaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX YYE€OHBIX M HOBBIX
CUTyalUsX.

K koniy oOy4yenus B 8 kiiacce rnpeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:



PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MMOHATUNA: aTOM, MOJIEKYJIA, XUMUYECKHIA
AJIEMEHT, MPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJHOPOAHAS H
HEOJJHOPO/IHAs1), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AJIEMEHTa B COCIUHEHHH, MOJIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XHMHYECKas  peakuus,
KJIacCU(pUKALUs peaklUuid: peaklMd COCIUHEHUs, PEAKIUHU Pa3I0KEHUs], PEeaKIHUU
3aMEIIEHUs, PEeaKIUu OOMEHa, H5K30- M JHJIOTEPMUYECKUE pPEaKLUH, TEIUIOBOU
3¢¢deKT peakuuu, SAPO aroma, IEKTPOHHBIN CJIOW aToMa, aroMHas OpOuTalb,
paanyc aToma, XMMHYECKasl CBS3b, MOJISIPHAs M HEMOJISIPHAS KOBAJEHTHAs CBS3b,
WOHHasl CBs3b, HWOH, KaTHUOH, AaHWOH, pPACTBOpP, MaccoBas JIOJIsI BeIleCcTBa
(mpolieHTHAas KOHLEHTpaLUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHUN U NMPUMEHATH 3TU
MOHSTHUS MIPU ONKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (OPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpPE/EIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHUAX, CTEIECHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAAJIC)KHOCTh BEUIECTB K
onpenen€éHHOMY KJlaccy coeAuHeHu 1o ¢GopMmyiaMm, BHUJ XUMHUYECKOW CBS3H
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHMUYECKUX COCANHEHUSX;

packpeiBaTh cMblIca [lepuonnueckoro 3akona J[. 1. MenneneeBa: 7eMOHCTpUPOBAThH
NOHUMAaHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
noyioxkeHus: B llepuonnueckoll CUCTEME, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHMs, 3aKOHa ABOTaipo;
ONMMCHIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jnuaTh MOHATHS «rJaBHas noiarpynna (A-rpymnmna)» u
«mobounas mnoarpynna (b-rpynma)», manbie ¥ OOJbIIME TEPHOJbI, COOTHOCHUTH
0003Hau€eHusA, KOTOpble UMEIOTCs B Tabnuie «llepuonnyueckas cuctema XMMHUYECKUX
anemeHTOB /I. 1. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB
XUMUYECKUX BJEMEHTOB (COCTaB M 3apAn sApa, OOIIee YHUCIO JJIEKTPOHOB M
pacnpeziesieHre UX MO0 IEKTPOHHBIM CII0SIM);

KJacCU(PUIMPOBATh  XMMHMUYECKHE  DJJIEMEHTbl, HEOpPraHWYeCKUEe  BELIECTBa,
XUMUYECKUE peakuuu (M0 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TermIo0BoMYy 3P DeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHbBIX
KJIACCOB, TMOATBEPXkAasi ONUCAaHWE NPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MOXHOCTH MPOTEKAHNA XUMUYECKUX NPEBPAILECHUNA B PA3IMYHBIX YCIOBUSIX;
BBIUKCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYO W MOJSIPHYKO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa Mo (opMylie COECTUHEHHs, MacCOBYIO



JIOJIF0 BEILIECTBA B PacTBOPE, MPOBOAMUTH PACUETHl M0 YPABHEHHIO XUMHUYECKOU
peakuu;

IPUMEHSTh OCHOBHBIE OIEPALUH MBICIUTEIBHON AEATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IleHHe, CHUCTEMAaTU3aluio, KIacCU(UKAIUIO,  BBISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — Il U3YUYEHUS CBOMCTB BEILIECTB U XUMHUUYECKUX
peakiuii, eCTeCTBeHHO-HayYHbIE€ METOJbl IMO3HAHUS — HAOIIOCHUE, W3MEpEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);

clieloBaTh IpaBWiaM IMOJb30BaHUS XUMHUYECKONM TMOCYAOH U J1a0OpaTOPHBIM
o0opyZI0BaHUEM, a TaKKe MpaBuiIaM OOpalleHUsl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA 110  BBINOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO
MOJIYYECHUI0O W COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEICIEHHOW MAacCOBOW JOJIEM PaCTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTb M  MPOBOJUTH XHUMHYECKHE OSKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KHCIOT ¢ IOMOLIBIO MHIUKATOPOB (JIAKMYC,
(deHondTanienH, METUIOPAHXK U IpyTHUE).

K xoHy 00yueHus B 9 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUYECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO,
BAJICHTHOCTB, DJIEKTPOOTPULATEIBHOCTD, CTETIEHb OKUCIICHHS], XUMUYECKAsI PEAKLINS,
XUMHYECKasl CBsI3b, TEIIOBOW 3((EKT peakuuu, MOJb, MOJSIPHBIN 00bEM, pacTBOp,
DJEKTPOJIUTBI, HEDJIEKTPOIUTHI, JJIEKTPOIUTHYECKAs JMCCOLMALMs, pPEaKkLUu
MOHHOTO OOMEHa, Karajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTENb, OKHUCIEHWE W BOCCTAaHOBJICHHE, aJUIOTPONUsA, aM(OTEpPHOCTb,
XUMUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeETa/UIM4YecKas), KpUCTaJUIMuecKas
peméTrka, KOppo3usl METAIUIOB, CILUIABBIL, CKOPOCTh XMMUYECKOU PEAKLIUH, IIPEIEIBHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHITHUH W NPUMEHATH 3TH
MTOHATHSI TIPU ONMCAHUY BEIIECTB U UX MPEBPALICHUM;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJMKY JUJISl COCTaBieHHS (OpMyJl BEIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX DJJEMEHTOB B
COEAMHEHUAX PA3IUYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OMPEAECIEHHOMY
KJIaCCy COE€IMHEHMH 1o (hopmynaM, BUJ XMMHUYECKON CBSI3M (KOBaJICHTHAs, HOHHAs,
METaJUIMYECKasi) B HEOPTraHWYECKUX COEAUHEHUSX, 3apsA]l HOHA O XHUMHYECKOU
(dopmyie, XxapakTep Cpebl B BOJAHBIX pACTBOPAaX HEOPTaHUYECKUX COSAMHEHUMN, TUIT
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpeiBath  cMmbicn  llepuogmueckoro 3akona J[. WM. MengeneeBa wu
J€MOHCTPUPOBATh €ro IMOHMUMAaHHE: OMHCHIBATh U XapaKTEpU30BaATh TAOIUUYHYIO
dopmy Ileproguueckoil CHUCTEMbl XUMHYECKHX 3JIEMEHTOB: pa3inyaTh TMOHSATHUS
«rnaBHas noArpynmna (A-rpynmna)» u «mnodouHast noarpynna (b-rpymnmna)», Maibeie u



00JIbIIIKE IEPUOABI, COOTHOCUTH 0003HAUEHHUS, KOTOPBIE UMEIOTCS B IEPUOANUECKON
TaOMUIE, C YKCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHWMHYECKUX
AJIEMEHTOB (COCTaB M 3apsA] sApa, 00IIee YUCIIO FIEKTPOHOB U PACIIpEAEICHUE UX 0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMM CBOICTB
AJIEMEHTOB U UX COEIMHEHMI B Mpe/esiax MaJbIX NEPHOJ0B U TJIABHBIX MOATPYHI C
YYETOM CTPOCHUS UX aTOMOB;

e KjJaccupuUUpPOBaTh  XUMHYECKHE  DJJIEMEHTHl, HEOPIaHWYECKUE  BELIECTBA,
XUMHUYECKHUE PEAKIMU (IO YUCIIy U COCTAaBY Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO
TeIIoBOMY 3(Q(deKkTy, N0 H3MEHEHHMIO CTENEHEH OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME W CHEU(PUUYECKHEe XUMUYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEILIECTB, OJITBEPK/asi ONMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUUECKUX PEaKIIHi;

e COCTaBJSITb YPABHEHHUS HIIEKTPOIUTHUYECKON IUCCOLMALIMM KHCIOT, WIENIoYer u
COJIEH, TIOJIHBIE M COKPAILEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO 0OMEHa, YpaBHEHUS
peakuuii, TOATBEPKAAIOUIMX CYIIECTBOBAHME T'€HETHYECKOM CBA3UM  MEXKIY
BELECTBAMHU PA3JIMYHBIX KIJIACCOB;

e PaCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN NOCPEICTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca 3THX PeakUuid;

e TPOTHO3MPOBATH CBOICTBA BEUIECTB B 3aBUCHUMOCTU OT UX CTPOEHHUSI, BOBMOXKHOCTH
IPOTEKaHUs] XMMUYECKUX MTPEBPAILCHHN B PAa3JIMYHBIX YCIOBHUSX;

e BBIUMCIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JI0JIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

e coOmofaTh MpaBuiia TOJB30BAHUS XHMHMUECKOM TOCYAOM U J1a00paTOPHBIM
o0Opy/OBaHUEM, a TaKXKe MpaBuja OOpalIeHUs] C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKIUSIMA TIO BBINOJHEHHUIO JITAOOPATOPHBIX XHMHUYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);

e TMPOBOAMUTH pPEAKUUU, MOATBEPKAAONINE KAUYECTBEHHBIH COCTAB Pa3IUYHBIX
BEIIECTB: Paclo3HaBaTh OMBITHBIM MyTEM XJIOPHA-, OpoMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, TUIPOKCUI-HOHBI, KAaTHUOHBI AMMOHHS U HWOHBI
M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
BELIECTB;

e TIIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTENBHON JAEATENBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IeHNe, CHUCTEeMATHU3alluI0, BBISABICHUE MPUYWHHO-CIEICTBEHHBIX
CBs3€U — JUIsI U3Y4YEHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHbIE METOJbl TIO3HAHUS — HaAOMIOACHWE, W3MEpPEHUE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pPeaJIbHbIN U MBICIICHHBIN ).

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM



OBPA3OBATEJBHON MTPOT'PAMMBI

8 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE IIOHSATHUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATUH: aTOM, MOJIEKyJa,
XUMUYECKUM 3JIEMEHT, NPOCTO€ BELIECTBO, CIOXHOE BELIECTBO, CMECh
(onHOpOIHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTENbHAs AaTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBast
11 JOJsT XUMHUYECKOTO 3JIEMEHTa B COCIUHEHHWH, MOJSIPHBIH OO0BEM, XMMHUYECKast
peaxius, knaccupuKanus peakuuid: peakliuu COeINHEHUS, PEaKI Pa3I0KEeHUs,
peakuuu 3aMelleHus, peakluuu OOMeHa, HK30- U DHJOTEPMHUYECKHE PEAKIUH,
TerioBoi 3¢ deKT peakiuu, pacTBOpP, MaccoBas JOJis BelecTBa (MPOLIEHTHAs
KOHIICHTpAIIKsI) B PaCTBOPE
19 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX IOHSATHH U NPUMEHSTH
' STHU NOHATHUS IIPU ONMCAHUU BEIIECTB U UX NPEBPAILICHUM
13 UCIOJIb30BAaTh XUMHMUYECKYIO CHUMBOJIUKY JUI COCTaBlIeHHsS (OpMyJ BEIIECTB U
' YPaBHEHU XUMHYECKUX PEAKIUI
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
16 KJaccu(UIUpoBaTh XMMUYECKHUE peakuy (II0 YUCIYy U COCTaBY YYaCTBYIOIIUX B
' peaxkiuu BElIeCTB, 0 TEIIOBOMY 3P (DEKTY)
1.7 BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUHCIISATH MaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 110 GopMyJie COSTUHEHMS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOJI0IeHHE, U3MEPEHUE,
' MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIEHHBIN)
2 Ilo Teme: «BaxxHelue NpeacTaBUTENN HEOPTAHNYECKUX BELLIECTBY
21 pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IOHSITHM: OKCHJ, KHCIOTA,
' OCHOBaHUE, COJIb
2.2 OTpeAeNsATh IPUHAJUIEKHOCTh BEUIECTB K ONpeIeIEHHOMY KJIacCy COEAMHEHUN 10




dhopmynam

2.3

KJ1acCU(UIUPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPKJasi OINHMCAHHE MPUMEPAMU MOJEKYJISPHBIX

YpaBHEHH COOTBETCTBYIOIIMX XUMUYECKUX peaKnui

2.5

IIPpOrHO3UPOBATh CBOICTBa B€OICCTB B 3aBHCHUMOCTH OT HX Ka4€CTBCHHOI'O
COCTaBa, BO3MOKHOCTU IIPOTCKAHUA XHUMHNYCCKUX HpeBpameHHﬁ B Pa3jIMYHbIX

YCJIOBHUAX

2.6

ClleZIoBaTh MpaBHUJIaM TIOJH30BAHUS XUMHUYECKOW IOCYAOH W J1abopaTOpHBIM
o0opynoBaHUEM, a TAKXKE MTPABUIIaM OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU IO BBIIOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB 110
MOJIYYCHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEMICCTB (BOJOPOJa W KHCIOPOJA),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOW JI0JIEH pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATL W IMPOBOAWUTH XHUMHUYCCKUC OKCIICPUMCHTLHI 110
pacro3HaBaHUIO PACTBOPOB INEIOYEH W KHUCIOT C TIOMOIIBIO HWHIMKATOPOB

(;makmyc, GpeHondTaIenH, METHIIOPAHK H JIPYTHE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOMN pEeaKIuu

ITo Teme: «Ilepnoguueckuii 3akoH u llepuommyeckas cucTeMa XUMHUYECKHX
snementoB J[. WM. MengeneeBa. CtpoeHne aroMoB. XHMHUYECKasi CBA3b.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC peakuruun»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHM: AApoO aTroma, 3J'I€KTpOHHBII‘/’I
clion aToMa, aTOMHas Op6I/ITaJ'IB, paanycC aTomMa, XUMHUUCCKas CBA3b, MOJAPHAA U
HCIIOJIAAPpHAA KOBAJICHTHASA CBA3b, SJICKTPOOTPULATCIBHOCTh, NOHHAA CBA3b, MOH,

KaTHUOH, aHUOH, CTCIICHb OKUCJICHU

3.2

KJ'IaCCI/I(l)I/II_[I/IPOBaTB XHUMHUYCCKHUEC 3JICMCHTLI

3.3

OINHUCBIBaTh M XapakTepu3oBaTh TaOnmMuHylo ¢opmy Ilepuonnyeckoir cucTeMsl
XUMHUYECKUX AJIEMEHTOB: pa3inyaTh NOHITUS «TJIaBHas noArpymnmna (Arpynmna)» u

«mo0ouHas noarpynmna (brpymnmna)», «Mainsie» U «00JbIINE» TEPUOIbI

3.4

packpbiBath  cMbicn  Ilepuommyeckoro  3akonma  J.M.  Mengeneesa:
JEMOHCTPUPOBAaTh  INOHMMAaHWE  MEPUOAUYECKOM  3aBUCHMOCTH  CBOMCTB

XUMHUYCCKUX SJIEMCHTOB OT UX ITOJIOXKCHHA B HCpI/IOILI/I‘{CCKOﬁ CUCTEMC

3.5

COOTHOCUTh O0O3HAuUeHUs, KOTOphle HMeroTcsi B Tabmuie «[lepuogmdeckas
cuctemMa xuMuueckux aneMeHtoB J[.M. MenzaeneeBa» ¢ UYHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB M 3apsi

sipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIpe/Ie]IeHHE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OMpPEACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX




OTpeAEIATh BUJ XUMHUYECKOM CBSI3U (KOBaJCHTHAs U MOHHAs) B HEOPTaHUYECKUX

3.7
COCIMHEHUSX
9 KUIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsAeMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yabTara
1 ITo Teme: «BemecTBo U XUMHUYECKask PEAKLIUS
PacCKpbIBaTbh CMBICI OCHOBHBIX XMMHMYECKUX IOHSATHI: PACTBOpP, JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, HJIEKTPOJUTHUYECKAs! JUCCOLUAIMS, PEaKLIMd MOHHOIO OOMEHa,
KaTaJln3aTrop, XMMUYECKOE PaBHOBECHE, OOpaTHMbIE U HEOOpAaTUMBIC PEaKIIHH,
11 OKHUCJINTEIIbHOBOCCTAHOBUTENBHBIE  PEAKLMM, OKUCIHUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHs, aM()OTEPHOCTh, XUMUYECKAst CBS3b
(KoBaJIeHTHasi, MOHHAasl, METAJJIMYEecKas), KpUCTAJUIMYeCKas peléTKa, CIUIABBI,
CKOPOCTh XUMHUUYECKON PEAKLIUH
1 WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUECKHUX IOHSATHH U NPUMEHSTH
' 9TH MOHATHUSA IIPU ONMCAHNU BEUIECTB U UX NPEBPALLEHUN
13 COCTaBJIATh YPAaBHEHHUS JJIEKTPOJIUTHUUECKON OUCCOLMALMM KHUCIOT, LIEJIOYEH U
' COJICH, TTOJIHBIE ¥ COKPAIIEHHBIC YPABHEHUS PEaKIIUi HIOHHOTO OOMEHa
14 pacKpbIBaTh CYIIHOCTh OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX peakuuii
' MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHca 3THX peakLuit
1.5 IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKIUU
2 ITo Temam: «Hemerasuibl 1 UX COEAUHEHUSD» U «MeETaIlIbl M X COETUHEHUS»
XapakTepu3oBaTh (OMUCHIBATH) OOIIKE U crenn(UuIecKkue XMMUYECKHe CBOMCTBA
2.1 IPOCTBIX W CIIOXKHBIX  BEIIECTB, IOATBEP)KJAs OINHCAHME IPUMEPAMH
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKHUX PEAKIINN
25 COCTaBIATb  YPaBHEHHS  pEaKlUMH,  MOATBEPKAAIIUX  CYLIECTBOBAHHE
' TEHETUYECKOM CBSA3M MEXKy BELIECTBAMHU Pa3JINYHBIX KJIACCOB
23 IIPOTHO3UPOBAaTh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
' BO3MO>XHOCTH NPOTEKaHUSI XUMUYECKUX ITPEBPALLIEHUI B PA3JIUYHBIX YCIOBUAX
ClleZIoBaTh MpaBUJaM TOJb30BAHUS XUMHMUYECKOW IMOCYAOH U J1abOpaTOpHBIM
o0opy/ioBaHUEM, a TaK)Ke MpaBUJIaM 00pallleHUs C BEUIECTBAMH B COOTBETCTBHUH C
2.4 MHCTPYKLIMSAMHU 110 BBINOJHEHUIO JIAOOPATOPHBIX XHMHUYECKHX OIBITOB 10

MOJIYUEHUI0O M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO

rasa)




MPOBOJIUTH PEAKITUU, TOATBEP)KIAIONINE KAYECTBEHHBIM COCTAaB Pa3IUYHBIX

BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUJ, MOIWJ, KapOOHAT,

2.5 docdar, cwmkar, cynbhar, THUIPOKCHUINOHBI, KATHOHBI aMMOHHS, HOHBI
U3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOJHBIX pacTBOpax HEOPraHMYECKHUX
BELICCTB

3 1o Teme: «Xumus U OKpyXkarolias cpena»

31 pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux nonsatuil: I1JIK Bemectsa; kopposus

' METaJIJIOB

IIPUMEHSITh OCHOBHBIE OIE€pallMM MBICIUTEIBHOW JAEATEIbHOCTH — aHaIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIIEeHHEe, CHUCTEeMATU3alUI0, BBIABICHUE IPUYMHHO-

3.2 CJICICTBEHHBIX CBA3EH — JUI U3YYCHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLIUM;

C€CTCCTBCHHOHAYYHBIC MCTOABI IIO3HaHMA — Ha6.]'IIOI[eHI/Ie, HU3MCPCHHUC,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 [lepBoHayabHbIE XUMUYECKUE TIOHSATHUS
11 IIpenmer xumuu. Ponb XMMHUM B KM3HM 4YeJOBeKa. XUMMs B cUCTeMe Hayk. Tema u
' BenlecTBa. Puznyeckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
12 ITonsate o METOO4aX IIO3HAHUIA B XHMHUH. Yucrtelie BEIIECTBaA MU CMCCH. Crioco0nI
' pasfeseHns cmecen
13 ATOMBI M MOJEKYyJbl. XUMHYECKUE 3yeMeHTbl. CHMBOJBI XUMHUYECKUX DJIEMEHTOB.
' [IpocTeie u cioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUe
Xumuyeckass ¢opmyna. BaleHTHOCTP AaTOMOB XHUMHYECKHMX JJIEMEHTOB. 3aKOH
14 MOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas atroMHas Macca. OTHOCHUTENbHAs
MoJIeKyJIsipHasl Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa B COETUHEHUHT
L5 KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBSI3b KOJIMYECTBA, MacChl U
' qucia CTPYKTYPHBIX €MHUI] BelecTBa. PacuéTsl mo ¢popmynaM XUMHUYECKUX COeTMHEHUN
dusznueckue M XMMHUYECKHE SIBJICHMA. XHMHUYecKas peakiuss U e€ NpHU3HAKU. 3aKoH
1.6 COXpaHEHHsS MaccChl BEIIECTB. XHMHUYECKHE ypaBHeHHUdA. Kiaccudukanus XUMHUECKHUX
peakiuii (CoeTMHeHHs], Pa3IOKEHHs, 3aMeIeH s, 0OMEHa)
17 XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUECKOW MOCYJIOH, ¢ MpaBmiiaMu paboThl B
' naboparopun U npuéMamu oOpallleHusi ¢ J1abopaTOpHBIM O0OpYAOBaHUEM, HU3YYEHHE U




omucaHue (U3UYECKUX CBOMCTB OOpPA3IOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJECHNE
¢u3nyeckux (IUIaBJICHUWE BOCKA, TasHUE JIbJa, pacTHpAaHHE caxapa B CTYIKE, KHUIICHUE U
KOHJICHCALIUS BOJBI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaIMBaHHE MEIHOI MpPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCIOTOW) SBJICHWH, HaONIOJEHHE M OIMCaHHWE IPHU3HAKOB
MPOTEKAHUS XHMMHUYECKUX peakiuil (pa3loxeHHe caxapa, B3aMMOJCHCTBHE CEpHOI
KHUCJIOTBl C XJopuaoM Oapusi, pasioxenue ruapokcuna wmenu(ll) mpu HarpeBanum,
B3auMOJICHCTBUE >kene3a ¢ pacTtBopoM conu meau(ll), u3ydenune crnocoGoB pazaeneHus
cMeceil (C  TIOMOINBIO MarHUTa, (UIBTpOBAHWE, BBINAPUBAHUE,  AUCTUIUISALIMS,
xpomatorpadus), IpOBEACHHE OYMUCTKHU IMOBAPEHHON COJM, HaOJIOJIEHWE U OIUCaHUE
Pe3yIbTaTOB MPOBEACHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHHIE

Mojiesieil MOIeKy (IIapOCTeP>KHEBbIX)

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYECKNX BCIICCTB

2.1

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kucimopon — 3jeMEHT U IPOCTOE BEIIECTBO.
Haxoxnenue kuciopoga B Tpupoje, (HU3MUECKHEe M XMUMHUYSCKHE CBOWCTBA (pEakIuu
ropenusi). Oxcuapl. [Ipumenenue xkucnopoga. CrnocoObl TOTYYEHHS KHCIOpOAa B
nabopaTopur © TNpoOMBIIUIEHHOCTH. KpyroBopor kuciopoma B mpupoxe. O30H —

AJIJIOTPOITHAA MOI[I/I(i)I/IKaI_II/ISI KHUCIIOpOoJa

2.2

TemnoBoit 3pdexT XUMHUYECKONl peakuH, TEePMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arps3HEHHE BO3/yXa, YCHJICHUE

napHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

BOI[OpOI[ — JJICMCHT U IMPOCTOC BCIICCTBO. Haxoxnenue BOJAOpOAa B IIpHUPOAL, Q)Hanecme u

XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOOBI TToyueHus. KucinoTsl u comu

2.4

Mounsipablii 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSM

2.5

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelmieHHble n
HEHACBIIICHHBIE PaCcTBOPLI. PacTBOPUMOCTH BElIECTB B BOAE. MaccoBas 101 BELIECTBA B
pactBope. XuMuyeckue coiictBa Bojbl. OcHoBaHus. Ponb pacTBOpoB B mpupoje U B
KHU3HU 4yeroBeka. KpyroBopor Bozbl B pupoe. 3arpsa3HeHHe NpUpOAHbIX Boa. OXpaHa u

OYHMCTKa NPHUPOAHBIX BOJ

2.6

Knaccudukanmss Heopranmdeckux coenuHenuid. Oxcuapl. Knaccudukamus OKCHIIOB:
coneoOpasywomue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) U HECcoJeoOpasyrolue.
Homenknarypa okxcnpoB. dusznueckne M XHMHYECKHE CBOWCTBA OKCHIOB. llomydeHwue

OKCHUI0B

2.7

OcHoBanus. Kraccudpukanus OCHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Howmenxkiarypa ocHoBanui. ®u3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHUi. [lomyyenue

OCHOBaHUH

2.8

Kucnorsr. KHaCCI/I(i)I/IKaLII/I}I KHCIIOT. HOMCHKHaTypa KHUCIOT. PU3NUYEeCKHe U XUMHUYECKHUE

cBorictBa kucioT. P akruBHoctu metauioB H.H. bekerosa. [Tonydenue kuciaor




2.9

Comu. Homenknarypa coseil. @uszndeckue U XMMHYECKHUE CBOMcTBa cosied. [lomyuenue

coJien

2.10

I'enetnueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

211

XUMHUYECKUN 3KCIEPUMEHT: KaueCTBEHHOE OIPEACIECHUE COAEpPKAHUS KHUCIopoJia B
BO3JlyXe, MOJy4YyeHUe, coOHpaHue, pacrno3HaBaHUE U M3YyUYEHUE CBOICTB KHUCIOPOJA,
HaOIOZICHNEe B3aMMOJCHCTBHS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHS M
MpeKpaleHus: ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3laMu OKCHIOB U OIMCAHUE HX
CBOMCTB, MOJy4YeHHE, COOMpaHUE, pPACIIO3HABAaHWE W M3YyYEHHE CBOICTB BOAOpOAA
(ropenue), B3aummojelicTBue Bogopoaa ¢ okcuaoM meau(ll) (Bo3MOXKHO HCIOIB30BaHHE
BUJICOMATEpHaJIOB), HaOI0AeHnEe 00Pa3IOB BEUIECTB KOJMYECTBOM | MOJIb, UCCIIEIOBAaHUE
O0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO, MPHUTOTOBIICHUE
pacTBOpPOB C OMNPEIEIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, B3AUMOACHCTBUE
BOABI C MeTajulaMd  (HaTpueM ©  KalublueM) (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), OINPEJCIIEHUE pPacTBOPOB KUCIOT M IIENOYEH ¢ IOMOIIbIO
WHJUKATOPOB, UCCIIEIOBAHHE OOPa3I[0B HEOPraHMYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOJIOZCHNE W3MEHEHHMs OKpPAacKM HMHIMKATOPOB B pPACTBOpax KHCIOT M IIENIOouei,
uzyueHue B3aummojeiictBus okcuna menu(ll) ¢ pacTBopom cepHOW KHUCIOTBHI, KHCIOT C
METaJUIAMM, PEaKUMd HEUTpaIM3aluy, IOJYyYEeHUE HEpPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOIO MeTajlla JIPYTMM W3 pacTBOpA COJIM, PEIICHUE HKCIIEPUMEHTAIbHBIX

3a1a4 1o TeMe «BakHelne Ki1acchl HEOPraHUYECKUX COCTUHEHUI

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX d1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XUMUYeCKast CBsA3b. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE

peakiuu

3.1

Hemee IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XUMHYECKHNX 3JaeMeHTOB. IlonsaTue o rpymnmnax CXOJHbIX
9JICMCHTOB (IJ_IeJ'IO‘lHBIC U IICJIOYHO3CMCEIIBHBIC MCTAJJIbl, T'dJIOTCHbI, WHCPTHBIC FaSBI).

DneMeHTbI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI

3.2

[lepnonnueckuit 3akoH. [lepmoaudeckas cuctemMa XUMHYECKMX 3yeMeHToB J[.I.
MenneneeBa. Kopotkonepuoanas u jymHHonepuoHas Gopmsl [leproandeckoit cuctembl
xumuueckux sneMeHToB .M. MenneneeBa. Ilepuoasl u rpymnmbl. OU3NYECKUN CMBICI

MOpAAKOBOI'O HOMEpPA, HOMEPOB IIEPUOJa U I'PYIIIILI 3JICMCHTA

3.3

Crpoenne artomoB. CocraB aromHbIX saep. M3zortombel. Onektponsl. CrTpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMuyeckux sneMeHToB llepuoanueckoit
cucremsl J[.11. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO DJIEMEHTA I10 €r0 IMOJIOKEHHUIO

B [lepnonnueckoit cucreme .M. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pajuyCa aTOMOB XUMHWYCCKUX BJICMCHTOB, MCTAJUNIMYCCKUX U
HEMETaJNIMYECKUX CBOMCTB IO rpymmnaM v nepuoaam. 3HadeHUe Hepno,uﬂqecxoro 3aKOHa

n Hepnonnqecxoﬁ CUCTEMBbI XUMHUUYCCKHUX JJICMCHTOB JIA Pa3BUTHUA HAYKH W IIPAKTHKH.




J.. MenneneeB — y4EHBIN U TpakJaHUH

3.5

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas U HEMoJIApHas) CBSI3b.

DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenpb okuciieHus. OKHUCINTEILHOBOCCTAHOBUTCIILHBIC pCaKknuu. Hpoueccm OKHCJICHUA

" BoccTaHOBIICHHI. OKUCIIMTEIIM ¥ BOCCTAHOBHUTEIIH

3.7

XUMUYeCKUH OKCIICPUMCHT. H3YUCHHUC 06pa3u013 B€IICCTB MCTAJIZIOB M HEMCTAJIJIOB,
B3aHMMOJICHCTBHE THAPOKCHUAA HHHKa C pacTBOpaMu KHCIIOT H H.ICJIO‘Ief/'I, IMPOBCACHHUC
OIIbITOB, W/UINOCTPUPYIOIIUX HPUMEPBI OKUCIUTEIBHO-BOCCTAHOBHUTECIIBHBIX peaKuHﬁ

(ropeHue, peakliuy pas3iokKeHUsl, COEIUHEHNU )

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepnonnueckuii  3akoH. Ilepmogmueckas cucrema XuMHYecKux dnemeHToB J[.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XHMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJIMs, KaJblUsd U UX COCAUHEHUN B COOTBETCTBHHU C

IIOJIOKCHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHHUCM UX AaTOMOB

1.2

CrpoeHue BelecTBa: BHMJbl XMMHYECKOM CBSA3H. THIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU
cBsa3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BeLIeCTB (MEXIyHapoaHas U
TpUBHAJIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM Kjaccam

HCOPTaHNYCCKUX COGZ[HHCHHP'I, TCHCTUYCCKAs CBA3b HECOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYECKHX peakUil MO pa3IuyHbIM MpH3HaKaM (10 YHCIy U COCTaBY
YYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(Q(eKTy, IO U3MEHEHHUIO CTeleHeH
OKHCIICHUSI XMMUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110 YYaCTHIO KaTajau3aropa). JK30-
U DHJIOTEPMUYECKHE peaklud, TepMOXHMMHUYeckue ypaBHeHMs. [loHsTHE O CcKOpoCTH

XUMHYECKOMN peaknuuun

1.4

[Toustue 06 O6paTI/IMBIX u HeO6paTI/IMLIX XUMUYCCKUX PCAKIUAX. IloHsiTHE O TOMOTI€HHBIX
N TCTCPOTCHHBIX PCAKIIUAX. IloHsiTHE O XUMHUYECKOM PAaBHOBCCHHU. CDaKTopI)I, BJIMAKOIINKUE HA

CKOpPOCTh XUMHYECKOMN PCaKnn U MOJIOKCHUC XUMUYICCKOTO PaBHOBCCH A

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHOMN peaKuuu. Cocrasnenne YpaBHEHUI OKHCIIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O OamanHca

1.6

Teopm{ 3J'ICKTpOJII/ITI/I‘-ICCKOI71 JUCCoLanu. 9J'ICKTpOJ'II/ITLI U HCOJICKTPOJIUTHI. KaTI/IOHBI,

aHUOHBI. MexaHu3M aucconranv BEIICCTB C PAa3IMYHBIMH BUAAMHU XUMHYECKOH CBSI3H.




Crenenp aucconuanuu. CuibHbIE U ciaOble 37EKTPONUTHL. Peakiuu MOHHOTO oOMeHa.
YcnoBus TpOTEKaHUS PEaKIMii MOHHOTO OOMEHa, TMOJHBIE U COKpAIICHHBIE HOHHBIC
ypaBHeHUs peakiuid. CBOWCTBAa KHCIIOT, OCHOBAaHUW M COJIEH B CBETE MPEJICTaBICHUA 00
ANEKTPOJIUTUYECKON aucconuaiuu. KadecTBeHHble peakiuu Ha HWOHBL. [lonsTHe o0

TUJIPOJIU3E COJCH

1.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJICISIMU KPHCTALUTMYECKUX PEMIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaioB (rpaduTa M anMasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATPHS); UCCIECIOBAHUE 3aBUCIMOCTH CKOPOCTH XUMHYECKOW PEeaKiuu
OT BO3JEHCTBHSA Pa3IMYHBIX (HAaKTOPOB; HCCIEIOBAHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB
BEIIIECTB, MpOIIecca JAUCCOUMUAIMH KUCIIOT, MIeJI0YeH U colieil (BOZMOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WIIIOCTPUPYIOMUX TMPU3HAKH MPOTECKAHUS
peaknuii HOHHOTO oOMeHa (oOpa3oBaHME OCajJKa, BBIJACICHHE raza, 00pa3oBaHUE BOJIbI);
OTBITOB, WJUTIOCTPUPYIOMIMX TPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX — PEAKITHIA
(ropeHHe, peakIuy Pa3JIoKEHUs, COCIMHCHUS); PacliO3HABaHUE HEOPTaHMYECKUX BEIICCTB

C IIOMOIIIbIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeramns u nx COCIUHCHUA

2.1

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE
crerneHu okucieHus. CtpoeHune U pu3nyeckue CBONCTBA MPOCTHIX BELIECTB — raJOr€HOB.
XUMHYECKUE CBOMCTBA HA pUMeEpe XJiopa (B3aUMOJICHCTBHE ¢ MeTalllaMH, HEMETaJJIaMH,
menoyamu). XiopoBopopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJyYeHHE,
npuMeHeHue. JlelicTBue Xjopa M XJIOpOBOJOPOJA HAa OpraHM3M deaoBeka. Bakueimme

XJIOpUABI U UX HAXOXKICHUC B IIPUPOJC

2.2

OO6mas xapakrepuctuka smeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CtpoeHue u Gu3nvIecKrne CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJIa U Cephbl. AIIOTPOIHBIE MOMUGUKAIMUA KUCIOpOAa M Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3NUECKUE U XUMHUUECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TMPEJICTaBUTENNU KHUCIOTHBIX OKCHAOB. CepHas KucioTa, (U3MYECKHe W
XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTAaBHUTENs Kilacca KUCIOT U crenuduueckue).
XVUMUYECKUE PeaKIliH, JIeXKallue B OCHOBE MPOMBIIUIEHHOTO Coco0a MOTyYeHHUs] CEpHOM
kucioTel. [Ipumenenne. Coii CepHOM KUCIOTHI, KAYECTBEHHAs peaKIusl Ha CyJb(aT-uoH.
Haxoxnaenue cepbl v €€ COEAMHEHNI B PUPOAE. XUMUUYECKOE 3arpsI3HEHUE OKPYKaroLen
Cpenbl COCTWHEHUSIMH Cephbl (KUCIOTHBIC IOXIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB),

CIIOCOOBI €0 NpeaAOTBPAILICHUA

2.3

OOmast xapakrepuctuka 35eMeHTOB VA-rpynnsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHHUs. A30T, pacIpOoCTpaHEHUE B Mpupoie, (husnueckue u
XUMHUYeckre cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (u3nyeckue Hu

XUMHUYCCKUEC CBOﬁCTBa, MOJIY4YCHHUEC U HPHUMCHCHHUC. Comn aMMOHUA, HUX (I)I/ISI/I'-IeCKI/Ie n




XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peaklius Ha MOHBI aMMOHHMSI. A30THas
KHCIIOTa, €€ mojydyeHue, (pu3ndeckue U XMMUYECKHe CBOMCTBA (00IIHMe KaK MpeaCcTaBUTeNs
Kjlacca KUCIOT M crnenuduueckue). Vcmonb3oBaHWe HUTPATOB M COJieH aMMOHHS B
KaueCTBE MUHEPAJIBHBIX YIAOOpeHHH. XHMHMUECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpelibl

COCAMHCHUAMH a30Ta (KI/ICJ'IOTHBIe AO0XKIH, 3arpA3HECHUEC BO31yXa, IIOUBEI U BO,Z[OéMOB)

2.4

®docdop, amtorponHsie Moauduranuu Gocdopa, huUzMUECKHe U XUMHUYECKHE CBOMCTBA.
Oxkcun dochopa(V) u docdopHas kuciora, (Gu3MYEeCKHe M XUMHUECKHE CBOWCTBA,

nonyueHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHHIA

2.5

OoOmast xapakrtepuctuka 37eMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHbIE  CTETNEHM  OKHCICHHA.  YTJIEpPOJ,  aUIOTPONHBIE  MOIU(HUKAIHH,
pacrpocTpaHeHHe B MpHPOJE, (PHU3MUECKUE W XUMHYECKHUE CBOHCTBA. AJCOpPOIHS.
KpyroBopor yriaepoma B mpupoae. OKCHIbI yriepoaa, WX (PU3NYCCKUE W XUMHUYECKHE
CBOIICTBa, JEICTBHE Ha XKMBbIE OPraHU3MBI, MOIYyYEHHE U MPUMEHEHHE. JKOJIOTHYECKHe
npoOJeMbl, CBsi3aHHBIE ¢ oKcuaoMm yrieponaa(lV); rumoresa rio0aabHOTO MOTEIUICHUS
KJIMMAara; [MapHUKOBbIA 3(QekT. YrompHas Kuciaota W e€ coyid, ux (Qusmueckue u
XUMHWYCCKHUC CBOﬁCTBa, IMOJIYy4YCHHUEC U IPUMCHCHUC. KauectBennas peaknuug Ha Kap6OHaT'
uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM

XO039UCTBE

2.6

HepBOHa‘-IaJH)HI)IG IIOHATHS 00 OpraHN4YCCKUX BCIICCTBAX KAK O COCAMHCHUAX YIJICpOJa
(MeTaH, 9TaH, 3TWJICH, AlICTHIICH, O3TAHOJI, I'IMLICPUH, YKCYCHasd KI/ICJ'IOTa). Hx coctaB n
XUMHYCCKOC CTPOCHHC. Ilonsatre o OHMOJIOTMYECKH BayKHBIX BCIICCTBAX: XHpax, 6€JIK8.X,
YrieBogax — U UX pPOJIM B KU3HHU YCIIOBCKA. MaTepI/IaHLHOG CANHCTBO OPraHUYCCKUX U

HEOPraHWYECKUX COCIUHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWMCTBA, IOJyYE€HHUE M TPUMEHEHHE.
Coenunenus kpeMHus B mpuponae. Ob6mmue mnpenctaBienus o6 okcuae kpemuus(l1V) u
KpeMHHEBOW  kucnmore. CHIMKAaThl, WX HWCIOJB30BaHWE B  OBITY, MEIUIMHE,
NPOMBIIIJICHHOCTH. BakHelue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKJIO, LIEMEHT,
0eToH, xene300eToH. [IpoOiaembl 6€30MacHOTr0 UCIOIB30BaHUs CTPOUTENBHBIX MAaTEPUAJIOB

B IIOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN DSKCIEPUMEHT: H3ydeHHe 0O0pa3lloB HEOPraHWYEeCKHX BEIIECTB, CBOWCTB
COJISHOW KHUCJIOTHI; TIPOBE/ICHNE KAYeCTBEHHBIX PEaKIMil Ha XJIOPHUI-UOHBI W HAOII0ICHNE
MPU3HAKOB MX MPOTEKAHMsI; OMBITHI, OTpaXKaroIue (U3NYECKUE U XMMHUYECKHUE CBOWCTBA
TQJIOTEHOB M WX COCAWHEHWH (BO3MOXKHO HCIIOJIB30BAHHWE BHICOMATEPHAIIOB);
03HAKOMJICHHE C 00pa3laMH XJIOPHUJIOB (TAJIOT€HUIOB); 03HAKOMIIEHHE C 00pa3IlaMy Cephbl
u e€ COoeIUHEHHSIMHU (BO3MOXXHO WCIIOJIh30BAaHUE BHJICOMATEPUAIOB); HAOJIOIEHNE
mporiecca OOyTrIMBaHUSI caxapa MOJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI;

U3Y4YeHHE XHMHUYECKUX CBOMCTB pa30aBiI€HHONW CEpHON KHUCIOTBL, IPOBEICHHE




Ka4eCTBEHHOW peakIuu Ha CcyabpaT-nOH W HaONIOJeHHE TpU3HaKa e€ MPOTCKAHWUS;
O3HaKOMJICHHE ¢ (PU3UUECKUMHU CBOWCTBAMHM a30Ta, (pocdopa u ux coennHEeHHH (BO3MOKHO
WCIIOJIb30BaHNE BHJICOMATEpPHANIOB), OOpa3lamMu a30THBIX W (PocPOopHBIX YHAOOpEHUN;
NOJydeHHe, CoOMpaHHe, paclo3HaBaHWE W HW3YyYEHHE CBOHCTB aMMHAaKa; IMPOBEICHHE
Ka4eCTBEHHBIX pEaKIUil Ha MOH aMMOHHUS M ¢ochaT-MOH W U3yueHHE NPU3HAKOB WX
IIPOTEKaHUsA, B3aMMOJEHUCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEABIO
(BO3MOXXKHO HCITOJIb30BAaHHE BHUICOMATEPHAJIOB); W3YyYCHHE MOJIENEH KPUCTAUTUMICCKUX
pemérok anMasa, rpadura, ¢yuiepeHa; O3HAKOMIIGHHE C MPOIECCOM  aIcopOIuu
pacTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YIIIEM W YCTPOWCTBOM TIPOTHBOTa3a;
NoJy4deHue, coOupaHue, paclo3HaBaHWE M HW3YYEHHE CBOWMCTB YIJIEKUCIOrO Trasa;
NPOBE/ICHUE KAYECTBEHHBIX pEaKIUii Ha KapOOHAT- W CHJIMKAT-HOHBI W W3y4YCHHE
NPU3HAKOB UX MPOTEKAHM; 03HAKOMJIEHUE C MPOJYKINEH CHIMKATHON MPOMBIIIJICHHOCTH;
pellICHHE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHelmme HeMeTaulbl M UX

COCOAUHECHUA»

Mertamisl 1 uX COCANHCHUA

3.1

OOmas xapakTepuUCTUKAa XUMHUYECKMX JJIEMEHTOB — METAJIOB HAa OCHOBAaHUU MX
nonoxenusa B llepuoguueckor cucreme xumuueckux saemeHToB J[.M. MenneneeBa u
ctpoeHust aromoB. CTpoeHHE METaUIOB. MeTalinyeckas CBA3b M METaJuTM4ecKas

KpUCTAIIIMYECKAsl PeIIETKA. DICKTPOXUMHUUECKUN Psii HAIPSHKEHUN METaIOB

3.2

dusnyeckrue U XUMHYECKHUE CBOMCTBA METAJIJIOB. O6I_HI/IG CII0COOBI MOJIYUYCHHUA MCTAJIIIOB.
ITousTue o KOppO31uu MCTAJJIOB, OCHOBHBIC CITIOCOOBI 3alUTBI UX OT KOPPO3UH. CriaBel

(cTasp, UyryH, AIOPAFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBILILIEHHOCTH

3.3

[[{enounble MeTamibl: moyiokeHue B lleproanyeckoil cucTeMe XMMHYECKHUX 3IIEMEHTOB
HA.N. MengeneeBa; CTpOCHHME HX aTOMOB; HaxoxjaeHue B mnpuponae. dusnueckune u
XUMHUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kajus). OKCUABI U THAPOKCUABI HATPUS U

Kajaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/II\/JI

3.4

[I{erouHO3EMENBHBIE METAJIIIBI MATHUN U KaJIBIUI: TI0JIOKeHUE B [lepnonnueckoi cucreme
XUMHUUYECKUX 351eMeHTOB [[.11. MenneneeBa; CTpOCHUE UX aTOMOB; HaX0XKJICHUE B IIPUPOJIE.
dusznyeckne W XHUMHYCSCKHE CBOMCTBA MarHus W KajabIus. BakHelInme coeauHEHHS

KanmbIus (OKCUM, TUAPOKCU, conn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUS

3.5

Amomunuii: nonoxenue B llepmonmyeckoir cucreMe Xumudeckux snemeHtoB .U
MeHeneeBa; CTpOE€HUE aTOMa; HaXOXKAEHHWE B mpupoae. PuU3NUecKHe U XUMUYECKUE

CBOICTBA aTIOMHUHUS. AM(I)OTCpHBIC CBOIMCTBa OKCHA U THUAPOKCHU A aJIIOMUHUS

3.6

Kenezo: mnonoxenue B Ilepmoandeckoil cucreme Xumuueckux saemeHToB JI.M.
MeHnieneeBa; CTpOCHHE aToMa; HaxXOXKJIeHWe B mpupojae. Du3udeckne M XUMHUYCCKHE
cBoiicTBa xene3a. Okcunasl, ruapokcuasl U comu sxkenesa(ll) u xenesa(lll), ux cocras,

CBOMCTBA U MOJyYEHUE




3.7

XUMHUYECKUH DSKCIIEPUMEHT: O3HAaKOMIIEHHE C OOpa3llaMH METalIoB M CIUIABOB, WX
(GU3HYECKUMU CBOWCTBAMU; H3YYCHHE pPE3YJIbTaTOB KOPPO3HH METAIUIOB (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHSI OKCHIA KaJbIHs U
HATpHUs C BOJOW (BO3MOXKHO HCIOJIB30BAHWE BHJICOMATEPUANIOB); MCCIEAOBAHHE CBOMCTB
KECTKOM BOJBI; TIpoIlecca TOPEHHS Kelie3a B KHCIOpoJe (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHWs KAYECTBEHHBIX PEaKIWi Ha HOHBI (MarHws,
KaJIbIIMs, amroMuHus, 1uHKa, xenesa(ll) u xenesa(lll), menu(ll); nabmronenue u onucanue
MIPOIIECCOB OKpAaIIMBAaHUS IUIAMEHM WOHAMH HATpHUs, Kalus W Kalublus (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIICOBAHUE aM(OTEPHBIX CBOWCTB THUIAPOKCHIA
ATIOMUHUS W THAPOKCUAA IIMHKA; PEIICHWE OKCICPUMEHTAIBHBIX 33lad I0 TeMe

«Baxnenmuye MeTaIbl U UX COCOAUHCHUA»

XUMHUSA U OKpY>Karollas cpena

4.1

HoBrie MaTCprajibl U TCXHOJOI'MH. BemiectBa u MaTcpuajibl B MMOBCEIHEBHOM KU3HHU
YeloBeKa. XUMHUS H 300pPOBBE. be3omacHoe HCIONB30BaHHE BEIISCTB U XHMHUYECKHX

peaKHI/Iﬁ B 6BITy. HepBa;I moMomb IIpu XUMHUYCCKUX OXKOI'aX U OTPABJICHHUAX

4.2

OCHOBBI 3KOJIOTUYECKOM I'PAMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKaroLleW Cpelsl
[MTAK. Pomp xumuM B pemeHHH SKoiorhdeckux mpobiem. [IpupoaHple HCTOUYHUKH
yIJ1€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), IPOAYKTHl UX IEpepabdOTKU, UX pPOJb B

OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydYeHHuEe 00pa3l0B MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB,

IMMOJIMMEPHBIC MaTepI/IaHBI)

HNPOBEPAEMBIE HA OI'D 11O XUMHWUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
nposepsie- IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
MOT0 OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO 00111€r0
TpedoBa- o0pasoBanust Ha ocHoBe PI'OC
HHSA
1 [Ipencrasienue:
0 TI03HABAEMOCTH SIBIICHUH MPUPOIbI, TOHUMAaHHE O0BEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKOM HAayKH Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, KOMIIOHEHTa
1.1 oOmell KylIbTypbl M TPaKTHUYECKOW JESITeIbHOCTH YeOBeKa B  YCIOBHSAX

COBpPEMEHHOT'O O6HI€CTB3; IMOHUMaHHUEC MECTa XUMHHU CPCIU APYIrux CCTCCTBCHHBLIX

HayK




1.2

0 HAaYYHBIX MCTOJax IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPETUICCKUX
MCTOHAaxX HMCCICAOBAHUSA BCHICCTB W U3YUYCHHUA XHUMHUUCCKHUX peaKHHﬁ; YMCHHC

HCITIOJB30BaTh MOACIHN IJIsA 00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax nTpoPeCcCHOHATHLHONH NEATEIBHOCTH, CBSI3aHHBIX C XUMHECH W
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUIKCHHUAX XUMHUYECKOU
HAyK{, YTO TO3BOJHUT OOYYAIOIIUMCS pacCMaTpPHBATh XUMHIO Kak cdepy cBoei
Oynymieit mpodeccHoHaNbHON ACSITEFHOCTA U CAETaTh OCO3HAHHBINA BHIOOP XUMUH
Kak Mpo(WIBHOTO TMpeaMeTa MpHU TMepexoie Ha YPOBEHb CPEIHEro OOIIero

o0pazoBaHus

BiageHue cuCTEMOM XUMHUYECKMX 3HAaHUW M yMEHUE IIPUMEHSATb CHUCTEMY

XUMHNYCCKUX 3HaHI/II>'I, KOTOpast BKIIKOYacT:

2.1

BOXHEHIIME XUMMYECKHE MOHATHSA: XUMHUYECKUH SIIEMEHT, arToM, MOJEKYIa,
BEIIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAs U HEOJHOPOAHAs CMECH,
OTHOCHUTENIbHBIE aTOMHas M MOJIEKYJIIpHAs Macchl, KOJIMYECTBO BELIECTBAa, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBI O0BbEM, OKCHJI, KHUCJIOTa, OCHOBAaHUE, COJIb (CpeaHss),
XMUMUYECKasl PEaKLUsl, PEaKUUU COEAMHEHMs, PEAaKLUH pPa3IoKEHUs, peaKkiuu
3aMeIeHHs, peakiu oOMeHa, TeTUIOBOM d(Pp(eKT peakinm, FK30- U IHIOTEPMHUUECKHE
pEaKIuM, PacTBOpP, MAacCOBas 0JsI XMMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MaccoBast
JI0JIs1 ¥ TIPOLICHTHAs! KOHLEHTpAalMs BEILECTBAa B pacTBOPE, PO aTOMA, JIEKTPOHHBIN
CJIOW aToma, aTOMHasi opOuTalb, paAuyc aToMa, BaJEHTHOCTb, CTEIEHb OKUCICHUS,
XUMMYECKasl CBA3b, JIEKTPOOTPULIATENILHOCTD, MOJIIPHAs M HENOJISIpHAasl KOBAJICHTHAsS
CBSI3b, MOHHAS CBS3b, METAJUINYECKAs CBsI3b, KpUCTAIMUECKas pemeérka (aToMHasi,
MOHHAsl, METAJUIMYecKas, MOJIEKYJISpHasl), WOH, KAaTUOH, AaHUOH, JJIEKTPOJIUT U
HEJJIEKTPOJIUT, AJIEKTPOJUTUYECKAs] JUCCOLMAIUs, pEeakUud HOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLMU, OKUCIHUTEIb W  BOCCTAaHOBUTEID,
OKHCJIEHHE U BOCCTaHOBIIEHHE, DJIEKTPOJIN3, XMMHUYECKOE PaBHOBECHE, OOpaTHUMbIE U
HeoOpaTUMble pEaKlUU, CKOPOCTh XHUMHUYECKOM peakiuu, Karamusatop, [IJK,

KOppO3u:a METAJJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIararome 3aKOHbBI XHMHUH: 3aKOH COXpPAaHCHUSA MACCHI, nepﬂonnqecxﬂﬁ

3akoH JI.M. MeHneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TECOpHUHU XHMHUH: AaATOMHO-MOJICKYJIApHAsA TCOPUA, TCOPUA BHCKTpOJII/ITH‘ICCKOﬁ

JAUCCoalu

Bnanenne ocHoBaMM XUMHUYECKOH Ir'paMOTHOCTH, BKJIIOYAIOIIICH:

3.1

yYMEHUE MPaBUIIbHO MCIIOJIb30BaTh H3yUEHHbIE BEIIECTBA U MaTepHasIbl (B TOM YHUCIIE
MUHEpPAJIbHBIE YA0OPEHUS, METaJUIbI M CIUIaBbl, IPOAYKTHI EPEPAOOTKU MPUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOAOB (YIJis, MPUPOJHOTO ras3a, HeTH) B OBITY, CEIbCKOM

XO035HCTBE, Ha MPOU3BOJICTBE M IMOHUMAaHHUE 3HAYCHUS KUPOB, OEITKOB, YIiIE€BOIOB




A1 OpraHu3Ma 4YCJIOB€Ka, YMCHHUC IIPOTrHO3HMPOBATH BJIUAHHUC BCIICCTB U

XUMUYECKHUX MPOLIECCOB HAa OPraHM3M YeJIOBEKA U OKPYKAIOIIYIO MPUPOJAHYIO CPENY

YMCHHUC HHTCIpHUPOBATH XUMHUYCCKHUC 3HAHUA CO 3HAHUAMU OPYTrUx y‘lC6HLIX

3.2
IPEIMETOB
HAJIMYUE OINbITa PabOThI ¢ PA3IMYHBIMA HMCTOYHHKAMH HHGOPMAIUU IO XUMHH
3.3 (Hay4Hass WM Hay4HO-TIOMYJIApHAs JUTEpaTypa, CIOBApH, CIPABOYHUKH, MHTCPHET-
pecypcehl)
yMeHHE OOBEKTHBHO OICHUBATH MH(OPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U
3.4 MPAKTUYECKOM MPUMEHCHHH W YMEHHE HCIIOJIB30BaTh €€ JUIsl pelIcHHs] y4eOHO-
[M03HABATEJILHBIX 3a7a4
BrnajeHne ocHOBaMU MOHATUHHOTO aIlapara i CHMBOJUYECKOTO SA3bIKa XUMHH JISI
4 cocraBiieHUs (HOPMYIT HEOPTAHUYECKUX BEIICCTB, YPABHECHUH XUMHUYECKUX PEAKIIHIA,
ocHoBaMu xumuueckoit HomeHkIaTypsl (IUPAC u TpuBHanbHOI)
YMeHue OOBICHATH CBSI3b IOJOXKEHHUS 3jeMeHTa B Ilepwoaudeckorl cucreme ¢
. YHUCIIOBBIMH XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB
U 3apsAn sAapa, oOIiee 4YHCIO 3JCKTPOHOB), paCHpeIeICHHEM 3JCKTPOHOB IO
SHEPreTHYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KAIBIIUS
[IpencraBneHne o MEPUOAMUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX IJIIEMEHTOB
6 (pamuyc aroma, 3JICKTPOOTPHULATEILHOCTh), TPOCTBIX W CIOXHBIX BEIIESCTB OT
MIOJIO’KEHUS AJIeMeHTOB B [leproaudeckoii cucteme (B MaJIbIX MEPHOJAX U TIaBHBIX
MOJATPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMmenue kinaccupumpoBarth:
7.1 XUMHYECKHE DJIEMEHTEI
7.2 HEOPraHWYECKHE BEIECTBA
7.3 XUMUYECKHUE PEaKIIU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTENEHb OKUCIECHUS XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COSTUHEHHIX
8.3 XapakTep Cpeibl B BOJHBIX PacCTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBHUTEIH
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XMMUYECKHUE CBOMCTBA:
91 MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOJ, Tpadut, amMas, KpeMHH, a3orT,
' dbocdop, cepa, XJI0p, HATPHUM, KU, MaTHUAN, KaJbIIUNA, ATFOMAHNAN, KEJI€30)
9.9 CIIOXHBIX BEIIECTB, B TOM WYHCIE WX BOJHBIX pacTBOpPoB (BOJA, aMMHAK,

XJIOPOBOAOPOJ, CEPOBOAOPOA, OKCHABI U TUApOKCcHUAbl MeTauioB |-IIA rpymm,




amomunwms, meau (1), muaka, xenesa (11 u 1ll), okcuast yraepona (Il u V), kpemaus
(IV), azora u docdopa (Il u V), cepst (IV u VI), cepaucras, cepHas, a30TuUCTas,

azoTtHas, pochopHas, yroibHas, KpeMHUEBAs KUCIOTA U UX COJIH)

IIPOrHO3UPOBATE M XapaKTCPU30BATh CBOMCTBaA BC€IICCTB B 3aBUCHMOCTH OT HX

9.3 cocTaBa W CTPOCHHS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOICTB,
BO3MOXXHOCTh MPOTEKAHHUS XUMHUYCCKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUIX
10 YMeHHE COCTABIATh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEAKIIU, B TOM YHUCIIC:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
103 WUTIOCTPUPYIOIIMX ~ XMMHYECKHE  CBOMCTBA  M3YyYEHHBIX  KJIAcCOB  (TpyII)
' HEOPTaHMYECKUX BEIICCTB
104 MOITBEPIKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PAcU&Thl):
111 OTHOCUTEIIEHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacCChl BEIIECTB, MAaCCOBYIO JOJIO
' XMMHYECKOI0 DJIEMEHTA B COECMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 10 YPaBHEHUSM XUMHUECKUX PEAKIUN U HAXOJUTh KOJMYECTBO BEIIECTBA, O0BEM U
' MacCy PeareHTOB MU MPOJTYKTOB PEaKIIHH
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TIO3HaHWS  (HAONIOJCHHWE, W3MEpEHUeE,
12.1 DKCIIEPUMEHT, MOJICTMPOBAHUE) MPU U3YYCHUU BELIECTB U XUMHUYECKHX SBICHUI;
yMeHHEe C(HOpPMYITHPOBATH MPOOIEMY U TIPEUIOKHUTD ITYTH € perIeHHUs
199 Oe3omacHON paboThl € XUMHMUYECKMMH BEUIECTBAMM, XHUMHUYECKOH TOCYyI0M H
' 1ab0paTOPHBIM 000PYIOBaHHEM
npaBuiaMd  0€30MacHOro  OOpamieHHsl C  BELIECTBAaMH, HCIOJIb3YEeMbIMH B
MOBCEIHEBHOHM JKW3HH, TPAaBHJIAMHU TOBEJCHHS B IEISIX COCPEKCHUS 3I0OPOBBS U
12.3 OKpYKarolled MPUPOTHON Cpebl; TOHUMMaHue Bpeda (OMacHOCTH) BO3JICHCTBUS Ha
JKUBBIC OPTaHW3MBl  ONPEICIIEHHBIX  BEIIECTB, CIOCOOOB  YMEHBIICHHS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannune mpakTHdeckux HaBBIKOB IUJIAHHPOBAHHSI M OCYIIECTBICHUS CIIETYIOIINX
XUMHYECKHX IKCIIEPUMEHTOB:
W3yYCHHEe W ONHCaHWe (U3MYSCKUX CBOWCTB BEIECTB, O3HAKOMJICHHE C
13.1 (GUBUYECKUMU ¥ XUMUYECKUMHU SIBICHUSMU; OTBITHI, WLTIOCTPUPYIOIINE MPU3HAKU

MMPOTCKAHUA XUMHYCCKUX peaKHI/II;’I




13.2

U3ydeHHe crioco0OB pa3feieHHus cMecen

13.3

MOJIyYeHUE KUCIOPOJa U U3YYeHHE €ro CBOMCTB; MOJIy4YeHHE BOAOPOJA U U3yYCHHE
€ro CBOMCTB; MOJYYEHHE YIJIEKUCIOrO ra3a U MU3y4YE€HUE €r0 CBOMCTB; MOIY4YEHHE

aMMHrakKa 1 U3y4€HHE €Iro CBOMCTB

13.4

INPUTOTOBJICHHE PACTBOPOB C OIpeneaEHHOW MacCOBOM J0jeil pacTBOPEHHOTO

BC€IICCTBA

135

NPUMECHEHHE WHIUKATOpOB (JlakMyca, MeTHIopamxka u (deHondranenHa) st

OIpCACIICHUA XapaKTepa CpEAbI B paCTBOpPax KHUCJIOT U menoJe

13.6

HUCCIICOOBAHHUEC M OIIMCAHUEC CBOWCTB HEOPraHW4YCCKUX BCIICCTB Pa3/IMYHBIX KIIACCOB,
HN3Yy4CHUC B3aNMOCHCTBHS KHUCIIOT C MCTaJJIaMU, OKCUJAaMH MCTAJIJIOB, paCTBOPUMBIMU
N HCPACTBOPUMBIMU OCHOBAaHUSAMU, COJIAMU; ITOJTYUYEHHUEC HEPACTBOPHUMBIX OCHOBaHHfI;
BBITCCHCHUC OJHOI0 MCETalllla [JpyYyruM H3 pacTBopa COJIM; HCCICAOBAHUC

aM(I)OTepHBIX CBOMCTB TUAPOKCUIOB aJIFOMHUHUSA U HUHKA

13.7

pEeUICHUC OKCIICPUMCHTAJIbHBIX 3aJa4 110 TCMaM: «OcHOBHEIE KJIaCChbI
HCOPTaHNYCCKUX COCﬂHHGHHﬁ)); «3JI€KTpOJII/ITI/I‘ICCKa$I JUCCOLIMAIUs),
«Baxneinine HemeTamIbl U UX COCANHCHU, «Baxneimme MeTamiibl M HX

COCOAUHECHU A

13.8

XUMUYECKHE SKCIIEPUMEHTHI, WUIIOCTPUPYIOIIME IPU3HAKUA MPOTEKAHUS pPEAKLUN
MOHHOTO OOMEHA; KAYeCTBCHHBIC pEaKIUUW Ha MPHCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HOHBI: XJOPHI-, OpoMHUA-, HOMUA-, cyinbdar-, ¢ocdar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHs, MAarHus, KaJbIus,

aTIOMUHMS, Kemne3a (2+) u xenesa (3+), meau (2+), IUHKA

14

VYmMmenue:

141

NpEACTaBIATE PE3YIIbTATBI JKCIICPUMCHTA B (1)OpM€ BBIBOJOB, J0Ka3aTCJIbCTB,

Fpa(l)I/IKOB n Ta6J'II/II_I 1 BbIABJIATH SMIIUPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBSA3M MEXAY PEaIbHO HAOII0JaeMbIMU XUMUUYECKUMU SBICHUSAMHU U
IpoLeccamMH, MPOUCXOJAIIMMH B MaKpO- U MHUKPOMHpPE, OOBSICHITH NPUYUHBI

MHOFOO6paSI/I$I BCIICCTB

HEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 [TepBoHavYaIbHBIE XUMUYECKUE TTOHSATHS
1.1 UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei




ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3TIEMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMeHTOB. [IpocTeie

L2 U CIIOJKHBIC BEIICCTBA.
1.3 Xumuueckasi popMyiia. BaneHTHOCTh aTOMOB XUMUYECKHUX JIEeMEHTOB. CTENICHh OKUCTICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTENbHAs atroMmHas Macca. OTHOCHUTENbHAs
' MOJICKYJIIpHast Macca. MaccoBast J10JIsl XUMHYECKOTO 3JIEMEHTA B COSAMHEHUHN
L5 KomuuecTBo BemectBa. Monbs. MoinsipHas Macca. Mossipablii 00bEM Ta30B. B3aumMocBsi3b
' KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €AMHUI] BEIIECTBA
16 dusznueckue M XUMUYECKHUE SIBJICHMsS. XHMMHYECKash peakius U e€ MNpU3HaKh. 3aKOoH
' COXpaHEHHUs MaCcChl BEIIECTB. XUMUUYECKHUE YPABHEHUS
[lepuonuueckuii 3akoH u Ilepuogmueckas cucteMa XuMU4Yeckux osnemento JI.M.
2
MenneneeBa. CTpoeHHe aTOMOB
[lepnonnueckuit  3akoH. Ilepmommueckas cucrema Xumudeckux anementos [I.M.
2.1 MenpeneeBa. Ilepuoasl u rpynmbl. OU3NYECKUl CMBICT MOPAIKOBOTO HOMEpPa, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA
Crtpoenue aromoB. CocTtaB aToMHBIX sifiep. M3oromnsl. DnekTporsl. CTpOCHHE IEKTPOHHBIX
2.2 o0onouek aTomMoB TepBbIX 20 xumuyeckux sjemMeHTOB Ilepuoamueckoit cucremsr JI.M.
MeneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
o5 Kanmus, Kajblus (paauyca aTroMoOB, SJIEKTPOOTPULATENBHOCTH, METANIMYECKUX U
' HEMETAJUTMYECKUX CBOMCTB) U UX COCIUHEHUN B COOTBETCTBHU C MOJIOKEHUEM JIEMEHTOB B
[lepuoanueckoii cuctemMe U CTPOCHUEM X aTOMOB
3 Crpoenue BeniecTBa
31 XuMudecKkas CBSI3b. KoBanenTHas (nonsipHas u HETOJsIpHAsT) CBSI3b.
' DNeKTPOOTPUIIATETFHOCTh XUMHUECKUX 2JIeMeHTOB. MoHHas cBsi3b. MeTanyeckas CBs3b
3.9 Tunbel KpUCTAIUIMYECKUX PEMIETOK (aTOMHAs, WOHHAsA, METAJUINYecKas), 3aBHCHMOCTH
' CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3U
4 Baxneiiine npeactaBUTeNM HEOPraHMYECKUX BellecTB. Hemerayubl MU UX COEAMHEHUS.
MerTajiasl ¥ UX COCIMHEHMUS
Knaccudpukanmst w  HOMEHKIATypa  HEOPTaHHMYECKHUX COEIMHCHMIN: OKCHJIOB
11 (coneoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aMQOTEpHBIE) U HECOIe00pa3yIoIIue;
' OCHOBaHHWH (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS); KHUCJIOT (KHUCIOPOJCOACpKAIIUE U
OECKHUCIIOPOAHBIE, OMHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX)
49 du3znueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJA, XJOpa,
' KHCJIOPOJIa, CEPHI, a30Ta, hocdopa, yriaepoaa, KpeMHUS
43 dusnueckne U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JINTHS, HATPHUS, KaJus,

MarHus U KaJblus, aJJIOMUHHA, KEJIC3a. aﬂeKTpOXI/IMI/ILICCKI/Iﬁ pAan HaHp}DKeHI/Iﬁ METAJlJIOB




Ou3nyeckue W  XMMHYECKHE CBOMCTBAa BOJOPOJHBIX COCAUHEHUN  HEMETAaJIOB:

44 XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, aMMHUAKA
45 dusnueckue U XMMHUYECKUE CBoMcTBa okcuaoB HeMeramwioB: cepel (IV, VI), azora(ll, 1V,
' V), dochopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [TonyueHne OKCHI0B HEMETAIIOB
15 Xumuueckre cBorcTBa okcuaoB: MetauioB |A-IIIA rpynm, nunaka, mexu(ll) u xenesa(ll, 111).
' [Tonyyenue OKCHI0B METAILIOB
47 XUMHUYECKHE CBOMCTBA OCHOBAHHM U aM()OTEPHBIX THAPOKCHIOB (Ha MPUMEPE THAPOKCHIOB
' AIIOMHHMS, JKene3a, HuHKa). [loaydenne ocHoBaHM U aM(OTEPHBIX THIPOKCHUIOB
OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOMN, CEPHUCTOM,
4.8 CepHOM, a3oTHOU, (ochopHOU, KpeMHHEBOH, yronbHOW. OcoOble XMMHYECKHE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KuCIOT. [lomydeHue kuciaor
4.9 OObmue xuMHUYECKUe CBOMCTBA cpenHux coneil. [lomyuenue comeit
410 [Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOA, KUCIOPOJa, aMMHAaKa, YTJIEKUCIOTO
' rasza B JIabopaTopuu
411 [losnyueHne ammuaka, CEpHOM M a30THOM KMCIOT B NPOMBbIIUIEHHOCTH. OOIIMe crocoOsbl
' MOJIy4EHHUs] METAIIJIOB
4.12 I'enetnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHHUUECKUX COCIMHEHHIMA
5 XUMUYECKHE peakliuu
Knaccudukanus XuMHUYECKHX peakiuil MO pa3iMyHbIM MpPHU3HAKaM: MO YUCIY U COCTaBY
5.1 YYacTBYIONIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3((EKTy, Mo M3MEHEHUIO CTEICHEH
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB
£ 5 TemmoBoit 3¢¢deKkT XUMHUYECKOW peakIuu, TEePMOXMMHUYECKHE YpaBHEHHsS. OK30- U
' SHJOTEPMUUYECKHE peakIuu. TepMOXUMUYECKHE YPaBHEHUS
OKHCIUTETHOBOCCTAHOBUTENbHBIE peakiuu. OKUCITUTETN U BOCCTaHOBUTENH. [Iporecch
5.3 OKHUCJIGHHS M BOCCTaHOBIEHHS. DIEKTPOHHBIN OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHOMN
peakiumn
54 Teopus onekTponuTHUECKOW aucconanuu. KaTHOHBI, aHUOHBL. DJEKTPOJIUTHI U
' HEeANIeKTPONUThL. CUITbHBIE U clla0ble NeKTPoIuThl. CTeneHb AUCCOIHAINH
- Peakunu moHHOro obMeHa. YCIOBUS MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa, MOJHbBIE U
' COKpaII¢HHBIC HOHHBIC YPABHEHUS PEAKIIHA
6 XuUMHS ¥ OKpYXKaromas cpeaa
BemectBa u Marepuansl B MOBCEIHEBHOW JKM3HU 4eloBeKa. bezomacHoe MCIob30BaHUE
6.1 BEIIECTB U XHMHUYECKHUX peakuuid B nabopatopuu u ObiTy. IlepBas momoms mpu
XUMHUYECKUX 0’KOTaX U OTPABIICHUSIX
6.2 XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEeH cpenbl (KHUCIOTHBIE JOXK/IW, 3arps3HEHUE TOYBHI,




BO3lyXxa M BOJOEMOB), cHocoObl ero mnpeaoTBpamieHusi llpenenbHas pomycrumas
koHneHTpanus BemiectB (I[IJIK). Ponp XuMuu B pemieHUH 5SKOJOTUYECKHX MPOOIIEM.

VYcunenue napHuKoBOro 2 dexTa, pa3pyieHue 030HOBOTO CIIOs

[Ipumenenue cepbl, azora, ¢ocdopa, yriepona, KpeMHHS U HUX COCAUHEHUH B OBITY,

MCIUIHUHC, IMMPOMBIINIJICHHOCTH U CCIIBCKOM XO3sHCTBE. HpI/IMCHCHI/IC MCTAJIOB M CIIJIaBOB

03 (cranp, 4yryH, TIOpaTIOMUHHIA, OpOH3a) B OBITY W MPOMBIIUICHHOCTH WX COEJIMHCHHA.
[ToHsITHE O KOPPO3UH METAILIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI KX OT KOPPO3UU
6.4 [TpupoaHbIE MCTOYHUKH YTIIEBOAOPOJOB (yroiib, MPUPOIHBIA Ta3, HE(PTH), MPOIYKTHI HX
' nepepaboTku (OEH3HH), UX POJIb B OBITY U MMPOMBIIIJICHHOCTH
[lepBOHaYasIbHBIC MMOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepona (MeTaH,
6.5 9TaH, 3TWJICH, alleTWJICH, 3TAHOJI, IIMLEPUH, YKCyCHas kuciora). [loHstue o Omonorudecku
Ba)KHBIX BEIIECTBAX: )KUPaX, OCJKaX, YIIIEBOJaX — M UX POJIM B KHU3HU YEIIOBEKA
7 Pacuérsr:
7.1 o GpopmyaaM XUMUYECKUX COeTMHEHUN
7.2 Macchl (MacCOBOM) JTOJIM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM







